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SDW: 
Date: 
Client Name: 
ProjedSite Name: 
Date Sampled: 
Number of Samples: 
Lab oratory: 
Validation Guidance: 

QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

L5486 
January 26, 1996 
Ensafe, hc. 
Charleston Zone A 
September 29, 1995 - - 
5 Aqueous Sample(s) with f MS/MSD(s) 
Lockheed Analytical Services 
National Fmctional Guidelines for Organic and Inorganic Data, June 
199 1 and February, 1994, respectively 
EPA DQO h e 1  IV 
SW846 Third Edition 
Volatiles, Semivolatiles, Pesticide/PCB's, Gasoline Range Organics, 
Diesel Range Organics, Metals, and Cyanide 

Analytical data in this report were screened to deterkine u s a b ' i  of results and also to determine 
contractual compliance relative to these requirements and dehexables. This screening assumes 
analytxal results are correct as reported and merely provides an interpretation ofthe reported quality 
control results. A minimnm of 10% of all laboratory calculations have been vefied as part of this 
validation, All instrument output, ie. spectra, chromatograms, etc., for each sample have been 
caremy reviewed The end-user in urged to revim the Speci£ic Findings and associated Data 
Qualifications presented in this report. Annotated Form Is or spreadsheets for all samples reviewed 
are mcMed after the Data Assessnent Narratives. Form 1s for MSMSD samples or spreadsheets 
are not annotated. 

Validation Report is authorized by the following sipatwe: 

&&- 

Ad. 

i 
.I 

6716 Mexico Road . St. Peters, MO 63376 
(3 14) 928-9533 . (3 14) 278-1 828 . Fax (3 14) 278-2709 



SDG# L5486 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

VOA= SW846 Volatiles 
SV = SW846 Semivolatiles 

PCP= SW846 PesticidelPCB's 
DRO= Diesel Range Organics 
GRO = GasoSi Range Organics 
TAL= SW846 Metals 

CN= SW846 Cyanide 



DATA ASSESSMENT NARRATIVES --: 



DATA ASSESSMENT AND NARRATIVE 

VOLATI3LE ORGANICS 

General 

The organic frndings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GCIMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the U.S. EPA SW846, Method 8260 Appendix 
IX; the National Functional Guidelines for Organic Data Review, June 1991, and DQO Level 111. 
All comments made within this report should be considered when examining the analytical results. 
Please refer the specific findings found in each category to the Summary of Data C&aIifications 
table. 

SDG # L5486 

A validation was performed on the Volatile Data from SDG L5486. The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
GUMS Tuning 
C d  ibrations 
Internal Standard Performance 
B l a h  
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicate 
Field Duplicates 
Compound Identification IQuantitation 

* - All criteria were met for this parameter 

Continuing caUbrations 

The continuing calibrations that were analyzed with this data, package exhibited %Ds that were 
not within ID continuing calibration criteria. All RRFs were within calibration criteria. 



DATA ASSESSMENT AND NARlRAlTVE 
VOLATILE ANALYSIS 

PAGE - 2 

Continuing calibrations (continued) 

Specific ]Finding: 

The continuing calibration, E2343, contained compounds with %Ds greater than 50 %but 
less than 90 % . For the samples and non-compliant compounds listed below, qualify all 
positive results as estimated (J) and all non detects as estimated (UJ). 

CNGW0020 1 chloroethane 
CNGW00401 - - - 

The continuing calibration, E2359, contained compounds with %Ds greater than 50%, but 
less than 90%. For the samples and non-compliant compounds listed below, qualifi all 
positive results as estimated (J) and all non detects as estimated (UJ). 

CNSTW00401 chloroethane 
CNSDW0040 1 
CNSGW0050 1 

The continuing calibration, E2359, contained compounds with %Ds greater .than 90%. 
For the samples and non-compliant compounds listed below, qualify a11 positive results as 
estimated (J) and reject all non detects (R). 

CNSTW00401 vinyl acetate 
CNSDW00401 
CNSGW00501 

System Performance and Overall Assessment 

The overall system performance was fair. The laboratory did not encounter any large problems. 
The data reviewer estimates that less than 5 % of the data is qualified. 



GLOSSARY OF DATA QUAILIFERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 
- . -  

BLANJX OUAlJBCADON CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than IOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result for the 
blank contaminant is not qudified with any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



SUMMARY OF DATA QUALmCATIONS 

CNGW0020 1 chloroethane + /- J/UJ 
CNGWOO40 1 

CNSTW0040 1 ch loroethane 
CNSDW0040 1 
CNSGW00501 

CNSlW00401 vinyl acetate 
CNSDW00401 
CNSGW00501 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSmNT AND NARRATnfE 

VOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, G U M S  performance, tuning results, caIibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the U.S. EPA SW846, Method 8260 Appendix 
IX, the National Functional GuideIines for Organic Data Review, June 1991, and DQO LRveI 111. 
All comments made within this report should be considered when examining the analytical results. 
Please refer the specific findings found in each category to the Summary of Data Q@ifiqtions 
table. 

SDG # L5486 

A validation was performed on the Volatile Data from SDG I5486. The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicate 
Field Duphates 
Compound Identification IQuantitation 

* - All criteria were met for this parameter 

Continuing calibrations 

The continuing calibrations that were analyzed with this data package exhibited %Ds that were 
not within %D continuing calibration criteria. All W s  were within caIibration criteria. 



DATA ASSESSMENT AND NARRATNE 
VOLATIUE ANALYSIS 

PAGE - 2 

Continuing calibrations (continued) 

Specific Xi"mding: 

The continuing calibration, E2343, contained compounds with %Ds greater than 50%but 
less than 90%. For the sarnptes and non-compliant compounds listed below, qualify a11 
positive results as estimated (J) and all non detects as estimated (UJ). 

The continuing calibration, E2359, contained compounds with %Ds greater than 50%, but 
less than 90%. For the samples and non-compliant compounds Iisted below, qudify a11 
positive results as estimated (9 and all non detects as estimated OJJ). 

CNSTWOMO 1 chloroethane 
CNSDW00401 
CNSGW00501 

The continuing calibration, E2359, contained compounds with %Ds greater than 90%. 
For the samples and non-cornpIiant compounds listed below, qualify all positive results as 
estimated (J) and reject all non detects (R). 

CNSTW0040 1 vinyl acetate 
CNSDW0040 1 
CNSGWOOSOl 

System Performance and Overall Assessment 

The overall system performance was fair. The laboratory did not encounter any large problems. 
The data reviewer estimates that less than 5 % of the data is qualified. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 
A - - 

CRQL = The sample result for the blank contaminant is Iess than the sample CRQL 
and is Iess than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the ana1yte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 

The specific f i n d i s  will be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



SUMMARY OF DATA QUALIFICATIONS 

A r Y A u m m  rn 9k 

chloroethane +/- J/UJ 

chloroethane +I- J/UJ 

vinyl acetate 4- I- J/R 

DL denotes the Form I qualifier supplied by the Laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT AND NARRATnzE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding time., blank analysis 
results, surrogate and matrix spike recoveries, GCIMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the U.S. EPA SW846, Method 8270 Appendix 
IX; National Functional Guidelines for Organic Data Review, and DQO Level 111. All comments 
made within this report should be considered when examining the analytical results (Form 1's). 

- - 
SDG # L5486 

A validation was performed on the Semivolatile Data from SDG L5486. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
GUMS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicate 
Field Duplicates 
Compound Identification IQuantitation 

* - All criteria were met for this parameter 

Continuing calibrations 

The continuing calibrations that were analyzed with this data package exhibited %Ds that were 
not within %D continuing calibration criteria. All RRFs were withi  calibration criteria. 



DATA ASSESS= AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE - 2 

Continujag calibrations (continued) 

Specific Finding: 

The continuing calibration, S0201002, contained compounds with % Ds greater than 50 % , 
but less than 90%. For the samples and non-compliant compounds listed below, qualify 
all positive results as estimated (9 and a11 non detects as estimated (UJ). 

CNSGW0020 1 benzyl alcohol - & 

CNSGW00401 
CNSDW00401 

Surrogates 

Surrogate recoveries for all samples and blanks did not meet QA/QC criteria. The SOW and the 
National Functional Guidelines allow one surrogate for each fraction to hll out side the QA/QC 
criteria as long as the recovery is greater than 10%. 

Specific Finding: 

Samples CNSGW00201 and CNSGWO0201RE, exhibited low surrogate recoveries for two 
or more surrogates from the acid fraction. Qualify aII positive resuits associared with the 
acid fraction as estimated (9 and all non detects as estimated 0. 

Compound IdentZcatiodQuantitation 

Specific Fincling: 

Reject all results for CNSGW0020lRE, in favor of the original analysis due to non 
compliant surrogate recoveries.. 

System Performance and 0v&aU Assessment 

The overall system performance was fair. The laboratory did not encounter any large problems. 
The data reviewer estimates that less than 5% of the data is qualified. 



GLOSSARY OF DATA Q U A L m R S  

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D= Result value is based on the dilution analysis - + - 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value.. The sample result for the 
blank: contaminant is rejected and the CRQL for that analyte is reported. 

The sarnpIe result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



SUMMAFtY OF DATA QUALIFICATIONS 

AJsumEm DL 

benzyl alcohoI + 1- 

All associated analytes + /- 
acid fraction 

All analytes + 1- 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the quaiifier used by the data validation fm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC performance, and calibration 
results. This report was prepared in compliance relative to the analyticai and deliverable 
requirements specified in the SW-846 Method 8080; the NationaI Functional Guidelines for 
Organic Data Validation, June 1991, and DQO Level EV requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

- - 
SDG # L5486 

A validation was performed on the Chlorinated Pesticide Data from SDG L5486. The data 
was evaluated based on the following parameters: 

Data Completeness 
Holding Times 
Cali bration 
BIanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

Overdl performance was acceptable. The data did not require qualifications. 



GLOSSARY OF DATA QUAL- 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is qua1ifie.d as non detected at the analyte 
value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than IOX the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
qualifiers. 



SlJMMARY OF DATA QUALIF'ICATIONS 

i5amxm AlsumEm IZL eL 

NO QUALIFICATIONS WERE REQUIRED 

1: DL denotes the Form I quaIifier supplied by the laboratory 
QL denotes the qudifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATTVE 

TPH AS GASOLINE AND DIESEL 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC performance, and calibration 
results. This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW-846 Method 8015 modified for Gasoline and Diesel analysis; 
the National Functional Guidelines for Organic Data Validation, June 1991, and DQO Level 
IV requirements. All comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings found in each category to the Summary 
of Data Qualification table. - . -  

SDG # LS486 

A vdidation was performed on the TPH Data from SDG L5486. The data was evaluated 
based on the following parameters: 

Data Completeness 
HoIding Times 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeNatrix Spike Duplicates 
FieId Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

Overall performance was acceptable. The data did not require qualifications. 



GLOSSARY OF DATA QUALIFLERS 

m 
U = Not detected 

J = Estimated value 

UJ = Reported Quantitation Iimit is qualified as estimated 

R = Result is rejected and unusabIe 

D = Result value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

NO Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
qualifiers. 



SllMMARY OF DATA QUALIFICATXONS 

fAMmuR A.ruwmm 11L QL 

NO QUALIFICATIONS WERE REQUIRED 

ak DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation frrm 
i- in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
METALS 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the CLP IL;M03.0 Method; the Functional Guidelines for Inorganic 
Data Validation, February 1994, and DQO Level IlI requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer 
the specific findings found in each category to the Summary of Data QuaLification table. 

SDG # L5486W - - 

A validation was performed on the Metals Data from SDG L5486W. The data was evaluated 
based on the following parameters, 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Ma& Spike Recovery 
Malrk Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 
MSAs 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

Specific Finding 

The preparation blank exhibited contamination for the following elements. 

Elernenl Conc. ,Sam~Ies affected 
Iron 11.8 ugll CNSGWO0201 
Sodium 90.0 ugll no impact 
Zinc 9.74 ugll CNSGW00201 and 40 1. 



The USEPA requires that all sample values below five times the preparation, field, DI 
or calibration blank contamination be qualified as estimated, "Up. The field or Dl 
water blanks exhibitd contamination but had no impact on the data. 

Matrix Spike Analysis 

Specific Finding 

The Matrix Spike recovery for waters for Thallium was below the lower control 
limits. All positive and nondetect results are qualified as estimated, "J" or "UJ" . 

- - 
Serial Dilution Analysis 

Specific Findings 

The Serial Dilution for Iron was outside the control limits. All positive results are 
qualified as estimated, "J". 

MSA Analysis 

Specific Findings 

The post digestion spike recovery for the GFAA analyses were below the lower 
control limits. A1I positive and nondetect results are qualified as estimated, "J" or 
"UJ". 

AnaIvte fiam~Ie IDS .YO Recoverv 
Lead CNSGW00201 74 
Selenium CNSGW00201 7 1 

Specific Finding 

All sample results Ieft with a "Bn qualifier afkr all other qualifications, will be 
qualified with a "Jn qualifier in place of the "B" per Ensafe's request. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID 
CNSGW00201 
CNSGW00201 and 401. 
all samples 
al l  samples 
CNSGW00201 
All "B" results 

Analyte DL 
Fe. + QL 

u 
Zn. 
Tl. +/U J/UJ 
Fe. + J 
Pb and Se. +/U J/UJ 
a l l  analytes B J 



HEARTLAND 

SDG#: 
Date: 
Client Name: 
ProjectiSite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QA/QC Level: 
Mefhod(s) Utilized: 
Analytical Fractions: 

ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

L5495 
January 23, 1996 
Ensafe 
Charleston Zone A 
September 29, 1995 - - - 
2 Aqueous Sample(s) with 2 MS/MSD(s) 
Lockheed Analytical Services 
National Functional Guidelines for Organic and Inorganic Data, 
June 1991 and February, 1994, respectively 
EPA DQO Level IV 
SW846 Third Edition Appendix IX 
Volatiles, Sernivolatiles, Pesticides/PCB's, Gasoline Range 
Organics, Diesel Range Organics, Metals, Cyanide 

Analytical data in this report were screened to determine usability, of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported 
quality control results. A minimum of 10% of all laboratory calculations have been verified as 
part of this validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample 
have been carefully reviewed. The end-user in urged to review the Specific Findings and 
associated Data Qualifications presented in this report. Annotated Form Is or spreadsheets for 
all samples reviewed are included after the Data Assessment Narratives. Form Is for MSNSD 
samples or spreadsheets are not annotated. 

6716 Mexico Road - St. Peters, MO 63376 
(314) 928-9533 - (314) 278-1828 . Fax (314) 278-2709 



Samples and Fractions Reviewed 

Sample Identifications Analytid Fractions 

VOA= SW846 Volatiles 
SV = SW846 Semivolatiles 
PIP = SW846 Pesticide/PCB1s 
GRO= SW846 Gasoline Rage  Organics . -  - 
DRO = SW846 Diesel Range Organics 
TAL= SW846 Metals 

CN = SW846 Cyanide 



DATA ASSESSMENT NARRATIVES . 
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DATA ASSESSMENT AND NARRATIVE 

VOLA'XILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all d y t i d  results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GCIMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in ~e U.S. EPA SW846, Method 8260 Appendix 
IX, the National Functional GuideIines for Organic Data Review, June 1991, and DQO Level IV. 
All comments made within this report should be considered when examining the analytical results. 
Please refer the specific findings found in each category b the Summary of Data Qualifications 
table. - - 

SDG # L5495 

A validation was performed on the Volatile Data from SDG L.5495. The data was evaluated based 
on the following parameters. 

Data Completeness 
HoIding Times 
GCIMS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Matrix SpiWMatrix Spike Duplicate 
Field Duplicates 
Compound Identification fQuantitation 

* - A11 criteria were met for this parameter 

Continuing calibrations 

The continuing calibrations that were analyzed with this data package exhibited %Ds that were 
not within %D continuing calibration criteria. All RRFs were within calibration criteria. 



DATA ASSWSMENT AND NARRA- 

VOLATZLE ANALYSIS 

PAGE - 2 

Continuing calibrations (continued) 

Specific Finding: 

The continuing calibration, E2359, contained compounds with %Ds greater than 50%, but 
less than 90%. For the samples and noncompliant compounds listed below, quaIifj all 
positive results as estimated (J) and all non detects as estimated (UJ). 

CNSFN00401 chloroethane - - 
acetonitrile 

The continuing calibration, E.2359, contained compounds with W s  less than 0.05. For 
the samples and noncompliant compounds listed below, qualie all positive results as 
estimated (J) and reject all non detects (R). 

CNSFN0040 1 isobutanol 
1,4-dioxane 
pentachloroethane 

System Performance and Overall Assessment 

The overail system performance was faii. The laboratory did not encounter any large problems. 
The data reviewer estimates that less than 5 % of the data is qualified. 



GLOSSARY OF DATA QUA.- 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 
- . -  - 

K = Result is biased high 

L = Result is biased low 

OD BLANK OU&lTICATICIN CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is Iess than 10X the method blank value. The sample result for the 
blank: contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the d y t e  value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample resuIt for the 
blank contaminant is not qudified with any blank qualifiers. . 

The specific fmdings wiIl be noted in numerical form on the Form Is in thii data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



SUMMARY OF DATA QUALIFICATIIONS 

CNSFN00401 chloroethane + 1- J/UJ 
acetonitrile 

CNSFN0040 1 isobutanol -I- 1- J I R  
1,drdioxane 
pentachloroethane 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT AND NARRATIVE 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, bIank analysis 
results, surrogate and matrix spike recoveries, G C N S  performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the U.S. EPA S W M ,  Method 8270 Appendix 
IX, National Functional Guidelines for Organic Data Review, and DQO LeveI IV. All comments 
made within this report should be considered when examining the analytical results (Form 1's). 

SDG # 15495 
- - 

A validation was performed on the Volatile Data from SDG L5495. The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
GUMS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Matrix SpikefMatrix Spike Duplicate 
Field Duplicates 
Compound Identification /Quantitation 

* - A11 criteria were met for this parameter 

Continuing dbrations 

The continuing calibrations that were analyzed with this data pachge exhibited %Ds that were 
not within %D continuing calibration criteria. All RWs were within calibration criteria. 



DATA ASSESSMENT AND NARRATIVE 
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Continuing calibrations (continued) 

Specific Fmding: 

The continuing calibration, SO20 1002/30 1003, contained compounds with % Ds greater 
than 50 % , but less than 90 % . For the samples and non-compliant compounds listed 
below, qualify a11 positive results as estimated (J) and d l  non detects as estimated (UJ). 

CNSFW00401 methyl parathion - - 

System Performance and Overall Assessment 

The overall system performance was fair. The data package exhibited a contractual non 
compliances. The laboratory reported in the case narrative that the 120 ng std for one of the 
initial calibration was oulide of calibration criteria, therefore, only a four point calibration was 
used. Method 8270 requires a minimum of a five point calibration for all compounds page 8270- 
11, section 5.4. The data reviewer estimates that less than 5% of the data is qualified. 



GLOSSARY OF DATA QUALIFTIERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation Iimit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 
- * 

K = Result is biased high 

L = Result is biased low 

OR BLANK Q ~ J A T J ~ ~ A I X O N  C O F S  

CRQL = The sample result for the bIank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than IOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than IOX fhe method blank value. The sample result for the 
blank contaminant is not qualified with any bIank qualifiers. . 

The specific f i n d i i  will be noted in numerical form on the Form Is in his data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



S-Y OF DATA QUALIFICATIONS - AJulmzm QL rn 
CNSFW00401 methyl parathion + /- JIUJ 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation f r m  ' 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMIENT NARRATIW 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 Method 8080; the NationaI Functional Guidelines for Organic Data Validation, June 
1991; and DQO Level IV requirements. All comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. 

, - , -  

SDG # L5495 

A validation was performed on the Pesticide/Aroclor Data from- SDG LS49S. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
BIanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance. and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 10% of the data 
required qualifications. 



GLOSSARY OF DATA QUALIF'IERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on diIution analysis 

QJ,ULrnCATLON CI- 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method bIank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than IOX the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS - AruuamD I1L m 
NO QUALIFICATIONS ARE REQUIRED. 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 



DATA ASSESSMENT NARRATIVE 

TPH AS GASOLINE ANX) DJESEL 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, bIank 
analysis results, surrogate and matrix spike recoveries, GC performance, and calibration 
results. This report was prepared in compIiance relative to the analytical and deliverable 
requirements specified in the SW-846 Method 8015 modified for Gasoline and Diesel analysis; 
the National Functional GuideIines for Organic Data Validation, June 1991, and DQO Level 
IV requirements. All comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings found in each category to the Summary 
of Data QuaIification table. 

. -  - 

SDG # L5495 

A validation was performed on the TPH Data from SDG L5495. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikefMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall. Assessment 

Overall performance was acceptable. The data did not require qualifications. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Resultvalue is based ondilutionanalysis 

CRQL = The sampIe result for the blank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

U = 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the bIank contaminant is qualified as non detected at the andyte 
value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
resuit for the blank contaminant is not qualified with any blank 
qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

S A M P L E m  A,wGmEm I1L SL 

NO QUALIFICATIONS WERE REQUIRED. 

Q DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the quaIifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATlVE 
Metab 

General 

The inorganic findings offered in this screening report assumes that all analytical 
results are correct as reported and is based upon the examination of the reported 
holding times, calibration standards, blank analysis results and MSIMSD results. A 
minimum of ten percent of all laboratory calculations are recalculated by the 
reviewer. The data validation was performed by the " laboratory Data Validation 
Functional Guideline for Evaluating Inorganic Analysis" Febuary, 1994. All 
comments made within this report should be considered when examining the 
analytical results (Form Is). 

This data package consisted of results from Ensafe, SDGf L5495W, the analysls of 
one (1) field water samples and no Matrix Spike, Matrix Spike Duplicate an~up t i ca te  
paIr for TAL Metals and Cyanide. Overall, the inorganic data quality was fair. All 
protocol requirements were followed with the exception of the following problems. 

Specific QA/QC deficiency findinns are listed numerically in the following categories: 

Holdinq Times 

The holding times were met as specified in the "Laboratory Data Validation 
Functional Guideline for Evaluating Inorganic Analysis", Febuary, 1 994. 

Calibration 

No deficiencies in this section. 

Preparation and Field Blank 

The preparation blank exhibited contamination but had no impact on the data. 

Interferences 

No significant interferences were observed. 

Spike Recoverv 

1. The Matrix Spikerecovery for Thallium was below the lower control limits. All 
positive and noriidetect results are qualified as estimated, "J" or "UJ". 



Metals Data Assessment Narrative (continued - Page 2) 

No deficiencies in this section. 

LCS 

No deficiencies in this section. 

Serial Dilution 

2. The Serial dilution for Iron was outslde the control limits. All positive results are 
qualified as estimated, "J". 

MSA 

No deficiencies in this section. 

3. Ensafe requires that all data points with the "6" qualifier be changed to "J". 



SUMMARY OF DATA QUALIFICATIONS 

SPECIFIC 
sAMPLEJD ANALYTE DL QL FINDING 

All water samples 7'1. +/U J/UJ 1 

All water samples Fe. + J 2  

All water samples all analytes B J 3 

DL - denotes laboratory qualifier/reported value 
+ denotes positive values 
U denotes non-detect values 

QL - denotes data validation qualifier 



SDG#: 
Date: 
Client Name: 
ProjectfSite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
VaIidation Guidance: 

QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

L5505 
January 23, 1996 
Ensafe 
Charleston Zone A 
October 2,. 1995 " . A  

2 Aqueous SampIe(s) with 2 MS/MSD(s) 
Lockheed Analytical Services 
National Functional Guidelines for Organic and Inorganic Data, 
June 1991 and February, 1994, respectively 
EPA DQO Level ZV 
SW846 Third Edition Appendix IX 
Volatiles, SemivoIatiles, Pesticides/PCB7s, Gasoline Range 
Organics, Diesel Range Organics, Cyanide 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverabIes. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported 
quality control results. A minimum of 10% of all laboratory calculations have been verified as 
part of this validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample 
have been carefully reviewed. The end-user in urged to review the Specific Findings and 
associated Data Qualifications presented in this report. Annotated Form 1s or spreadsheets for 
all samples reviewed are included after the Data Assessment Narratives. Form 1s for MSIMSD 
samples or spreadsheets are not annotated. 

6716 Mexico Road . St. Peters, MO 63376 
(314) 928-9533 - (314) 278-1828 - Fax (314) 278-2709 



Srunples and FkacSions Reviewed 

Total BiIlable Samples (WatertSo 

VOA= SW846 Volatiles 
SV = SW846 Semivolatiles 
PIP = SW846 Pesticide/PCB1s 
GRO = SW846 Gasoline Range Organics 
DRO= SW846 Diesel Range Organics 
CN= SW846 Cyanide 





DATA ASSESSMENT AND NARRATIVE 

VOLATJLE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytic. results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GUMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requiremen@ specified in the U.S. EPA SW846, Method 8260 Appendix 
IX; the National Functional Guidelines for Organic Data Review, June 1991, and DQO Level IV. 
All mmments made within this report should be considered when examining the analytical results. 
Please refer the specific findings found in each category to the Summary of Data Qualifications 
table. - -  - 

SDG # U505 

A validation was performed on the Volatile Data from SDG L.5505. The data was evaluated based 
on the following parameters. 

Data Completeness 
HoIding Times 
GUMS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicate 
Field Duplicates 
Compound Identification IQuantitation 

* - A11 criteria were met for this parameter 

Continuing calibrations 

The continuing calibrations that were andyzed with this data package exhibited %Ds that were 
not within %D continuing calibration criteria. All RRFs were within calibration criteria. 

. - .- ... -1 La. - - . . - I . ;  . 



DATA ASSIESSMENT AND NARRATIVE 

VOLA'IIIJE ANALYSIS 

PAGE - 2 

Continuing calibrations (continued) 

Specific Finding: 

21e continuing calibration, E2376, contained compounds with %Ds greater than 50 % , but 
less than 90%. For the samples and non-compliant compounds listed below, qualify all 
positive results as estimated (J) and d l  non detects as estimated (UJ). 

chloroethane 
acetonitrile 

The continuing calibration, E2376, contained compounds with RRFs less than 0.05. For 
the samples and non-compliant compounds listed below, quaIify all positive results as 
estimated (J) and reject all non detects (R). 

039DB01102 isobutanol 
039EB01102 1,4-dioxane 

pentachIoroethane 

System Performance and Overall Assessment 

The overall system performance was fair. The laboratory did not encounter any large problems. 
The data reviewer estimates that less than 5 % of the data is qualified. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 
- - 

K = Result is biased high 

L = Result is biased low 

CATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the andyte value 
reported. 

No Action = The sampie result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. . 

The specific findings will be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of &e data 



SUMMARY OF DATA QUALE'ICATIONS 

039DBO1102 c hloroethane + /- J/UJ 
039EB0 1 102 acetonitrile 

isobutanol +I- J/R 
1,4-d ioxane 
pentachloroethane 

¶k DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT AND NARRATIVE 

SEMlVOLLATIZIE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
resuits, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepaxed in compliance relative to the 
andyticd and deliverable requirements specified in the U.S. EPA SW846, Method 8270 Appendix 
IX; National Functional Guidelines for Organic Data Review, and DQO Level IV. All comments 
made within this report should be considered when examining the analytical results (Form 1's). 

SDG # L550S 
- - 

A validation was perKorrned on the Volatile Data from SDG L5S05. The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicate 
Field Duplicates 
Compound Identification IQuantitation 

* - All criteria were met for this parameter 

The continuing calibrations that were analyzed with this data package exhibited %Ds that were 
not within %D continuing calibration criteria. All RRFs were within calibration criteria. 



DATA ASSESSMENT AND NARRATIVE 

SEMTVOLA'ITl.8 ANALYSIS 

PAGE - 2 

Continuing calibrations (continued) 

Specific &ding: 

The continuing calibration, S0201002/301003, contained compounds with %Ds greater 
than SO%, but less than 90%. For the samples and non-compliant compounds listed 
below, qualify all positive results as estimated (J) and alI non detects as estimated (UJ). 

methyl parathion 

System Performance and Overall Assessment 

The overall system performance was fair, The data package exhibited a contractual non 
compliances. The laboratory reported in the case narrative that the 120 ng std for one of the 
initial calibration was outside of calibration criteria, therefore, only a four point caiibration was 
used. Method 8270 requires a minimum of a five point calibration for all compounds page 8270- 
11, section 5.4. The data reviewer estimates that less than 5% of the data is qualified. 



GLOSSARY OF DATA QUALIFIERS 

QUALXIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 
- - 

K = Result is biased high 

L = Result is biased low 

OD BLANXC CIUALmCATUON CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that anal* is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qua1ifie.d as non detected at the d y t e  value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. . 

The specific findings will be noted in numerid form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



SUMMAFCY OF DATA QUALIFICATIONS 

methy! parathion 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results , surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 Method 8080; the National Functional Guidelines for Organic Data Validation, June 
1991; and DQO Level IV requirements. All comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. 

- - - 
SDG # US05 

A validation was performed on the Pesticide/Aroclor Data from SDG L5505. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikefMatrix Spike Duplicates 
Field Duplicates 
Compound identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Continuing Calibrations 

Several continuing dibration standards associated with the reported samples exhibited %Ds above 
the QC limits. 



DATA ASSESSMENT NARRATNE 

PESTICrnE/AROCWR ANALYSIS 

PAGE - 2 

Continning Calibrations, Continued 

The continuing cdibration of 101 17/95 (20:57) contained a compound with a % D greater 
than 50% but Iess than 90%. For the samples and the non-compliant compound listed 
below, the positive results are qualified as estimated, J, and the nondetect results are 
qualified as estimated, UJ. - - 

039EB0 1 102 Isodrin 
039DBO1102 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 10% of the data 
required qualifications. 



GLOSSARY OF DATA QUALIFTERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation Iirnit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

OD B-- 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than IOX the method bIank value. The sample result for 
the blank contaminant is qualified as non detected at the anal* value 
reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. The 
sampIe result for the blank contaminant is not qualified with any 
blank qualifiers. 



SUMMAFtY OF DATA QUALIFICATIONS 

Isodrin +/- J/UJ 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation fm 
+ in the DL column denotes a positive resuIt 
- in the DL column denotes a non-detect result 



DATA ASSESSMENT NARRATIVE 

TPH AS GASOLINE ANX) DIESEL 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC performance, and calibration 
results. This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW-846 Method 8015 modified for Gasoline and Diesel analysis; 
the National Functional Guidelines for Organic Data Validation, June 1991, and DQO Level 
IV requirements. All comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings found in each category to the Summary 
of Data Qualification table. - - 

SDG # LS505 

A didation was performed on the TPH Data from SDG L5505. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

Overall performance was acceptable. The data did not require qualifications. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that andyte is 
reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
resuIt for the blank contaminant is not qualified with any blank 
quaIifiers. 



S-Y OF DATA QUAILIFICATIONS 

FtAMnam - I2L QL 

NO QUALIFICATIONS WERE REQUIRED 

Y DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation f r m  
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
Metals 

General 

The inorganic findings offered in this screening report assumes that all analytical 
results are correct as reported and is based upon the examination of the reported 
holding times, calibration standards, blank analysis results and MSIMSD results. A 
minimum of ten percent of all laboratory calculations are recalculated by the 
reviewer. The data validation was performed by the " Laboratory Data Validation 
Functiona! Guideline for Evaluating Inorganic Analysism Febuary, 1994. All 
comments made within this report should be considered when examining the 
analytical results (Form is). 

This data package consisted of results from Ensafe, SDG# L5505W, the analysis of 
two (2) field water samples and no Matrix Spike, Matrix Spike Duplicate and=Dupllcate 
pair for TAL Metals and Cyanide. Overall, the inorganic data quality was fair. All 
protocol requirements were followed with the exception of the following problems. 

Specific QA/QC deficiency Findinas are listed numerically in the following categories: 

Holdinq Times 

The holding times were met as specified in the "Laboratory Data Validation 
Functional Guideline for Evaluating inorganic Analysis", Febuary, 1994. 

Calibration 

No deficiencies in this section. 

Pre~aration and Field Blank 

The preparation blank exhibited contamination but had no impact on the data. 

Interferences 

No significant interferences were observed. 

$bike Recoverv 

No deficiencies in this section. 



Metals Data Assessment Narrative (continued - Page 2) 

No deficiencies in this section. 

LCS - 

No deficiencies in this section. 

Serial Dilution 

No deficiencies in this section. 

MSA - 
- . -  - 

No deficiencies in this section. 

1. Ensafe requires that all data points with the "B" qualifier be changed to "J". 



SUMMARY OF DATA QUALIFICATIONS 

SPECIFIC 
SAMPLE ID ANALYTE DL 41. FINDING 

All water samples all analytes B J 1 

DL - denotes laboratory quaIifier/reported value 
+ denote: positive values 
U denotes non-detect values 

QL - denotes data validation qualifier 



SDG#: 
Date: 
Client Name: 
ProjectfSite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

L5506 
January 23, 1996 
Ensafe 
Charleston Zone A 
October 2, 1995 . -  - 
21 Non-aqueous Sample(s) with 4 MS/MSD(s) 
Luckheed Anaiytical Services 
National Functional Guidelines for Organic and Inorganic Data, 
June 1991 and February, 1994, respectively 
EPA DQO Level I11 
SW846 Third Edition Appendix IX; CLP Multimedia SOW 
Volatiles, SemivolatiIes, PesticidesIPCB's, Diesel Range Organics, 
Gasoline Range Organics, Metals 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported 
quality control results. A minimum of 10% of all laboratory calculations have been verified as 
part of this validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample 
have been carefully reviewed. - The end-user in urged to review the Specific Findings and 
associated Data Qualifrcaions presented in this report. Annotated Form Is or spreadsheets for 
all samples reviewed are included after the Data Assessment Narratives. Form 1s for MSIMSD 
samples or spreadsheets are not annotated. 

The :el&f this DatfWidation Report is authorized by the following signature: 

6716 Mexico Road . St. Peters. MO 63376 
(3 14) 928-9533 - (31 4) 278- 1828 - F ~ x  (3 14) 278-2709 



SDG# I5506 . 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

VOA= SW846 Volatile~ 
SV= SW846 Semivolatiles 
PIP = SW846 PesticidelPCB's 
GRO = SW846 Gasoline Range Organics 
DRO = SW846 Diesel Range Organics 
TAL= CLP Metals 
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DATA ASSESSMENT AND NARRATIVE 

VOLATILE ORGANICS 

General 

The organic fmdings offered in this screening report assumes that all anaIyticaI results are correct 
as reported and is based upon the examination of the reported holding times, blank andysis 
resuIts, surrogate and matrix spike recoveries, GUMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the U.S. EPA SW846, Method 8260 Appendix 
IX; the National Functional Guidelines for Organic Data Review, June 1991, and DQO Level 111. 
MI comments made within this report shouId be considered when examining the analytical results. 
Please refer the specific findings found in each category to the Summary of Data Qualifications 
table. . - . -  - 

SDG # L5506 

A validation was performed on the Volatile Data from SDG L5506. The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
GCfMS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicate 
FieId Duplicates 
Compound Identification /Quantitation 

* - All criteria were met for this parameter 

Continuing calibrations 

The c~ntinuing calibrations that were analyzed with this data package exhibited %Ds that were 
not within %D continuing calibration criteria. All RRFs were within calibration criteria. 



DATA ASSESSM3ENT AND NARlUTI3'E 
VOLATILE ANALYSIS 

PAGE - 2 

Continuing calibrations (continued) 

Specific Finding: 

The continuing cdibration, J3798, contained compounds with %Ds greater than 50%, but 
less than 90 %. For the samples and non-compliant compounds listed below, qualify all 
positive results as estimated (J) and d l  non detects as estimated (UJ). 

trichlorofluoromethane 
vinyl acetate - .  

The continuing calibration, 53809, contained compounds with %Ds greater than 50 % , but 
less than 90%. For the samples and non-compliant compounds listed below, qualify all 
positive results as estimated (J) and d l  non detects as estimated (UJ). 

039SB00502MS trichlorofluoromethane 
039SB00102 
039SB00602 
039SBOO501 
039SBOO502 
039SBOO502MSD 
039SB00801 

The continuing calibration, J3839, contained compounds with %Ds greater than 50 % , but 
less than 90%. For the samples and noncompliant compounds listed below, qualify dl 
positive results as estimated (0 and d l  non detects as estimated 0. 

trichlorofluoromethane 
vinyl acetate 



DATA ASSESSMENT AND NARFWTLVE 
VOLATILE ANALYSIS 

PAGE - 3 

Continuing calibrations (continued) 

Specific Finding: 

The continuing calibration, J3839, contained compounds with %Ds greater than 90%. For 
the samples and non-compliant compounds listed below, qualify all positive results as 
estimated (J) and reject all non detects (R). 

ch loroethane 
- . -  - 

The continuing calibration, J3889, contained compounds with %Ds greater than 50%, but 
Less than 90 % . For the samples and non-compliant compounds listed below, qualify all 
positive results as estimated (J) and all non detects as estimated (UJ). 

trichlorofluoromethane 
vinyl acetate 

The continuing calibration, 53889, contained compounds with %Ds g r e r  than 90 % . For 
the samples and non-compliant compounds listed below, qualify all positive results as 
estimated (9 and reject all non detects (R). 



DATA ASSESSMENT AND NARRATIVE 
VOLATlLE ANALYSIS 
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Internal Standards 

All internal standard EICP areas did not meet the internal standard EICP area QAIQC criteria. 

Specific mding: 

The Samples listed below, exhibited low internal standard areas. Qualify all associated 
positive results as estimated (I) and all non detects as estimated (UJ). 

Method Blanks 

chlorobenzened, 
1,4aichlorobemne-d, 

Associated blank - 
ethylbenzene 
xylene (total) 

039SB00902 xylene (total) 

F'ield Blanks 

CNSFWW01 benzene 
chloroform 

039SB01101 benzene 

CRQL 

CRQL 
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Surrogates 

All of the surrogate recoveries for the dl blanks and samples were not within QA/QC limits. 

Specific Finding: 

The sample 039SB00602, exhibited low surrogate recoveries for toluene-d,. Qualify ail 
positive results as estimated (J) and all non detects as estimated (UJ). 

The sample 039SB00802, exhibited surrogate recoveries that were less than lCB. Qualify 
all positive resuIts as estimated (J) and reject all non detects (R). 

Compound ldentification/Quan~tation 

For samples 039SB00101, 039SB00602, 039SBOO802 and 039SB01102, reject all E- 
flagged results in favor of the D-flagged results in the diluted sample. For the diluted 
samples 039SBQ0101DL, 039SB00602DL, 039SB00802DL and 039SB01102DL, reject 
all results (UR) except for the D-flagged results with corresponding E-flagged results. 

System Performance and Overall Assessment 

The overall system performance was fair. The laboratory did not encounter any large problems. 
The data reviewer estimates that less than 5 % of the data is qualified. 



GLOSSAFtY OF DATA QUALIFIIERS 

OUALlnCATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 
- - - 

K = Result is biased high 

L = Result is biased low 

&lETHOD BLANK OUALIFlCATmN CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than IOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the d y t e  value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 1OX the method blank value. The sample resuIt for the 
blank contaminant is not qualified with any blank qualifiers. . 

The specific findings will be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



SUMMARY OF DATA QUALIFICATIONS 

trichlorofluoro~nethane + /- J/UJ 
vinyl acetate 

039SB00502MS trichlorofluorornethane +/- J/UJ 
039SB00102 
03 9SB00602 
039SBM350 1 
039SB00502 
039SB00502MSD 
039SB00801 

trichlorofluoromethane +/- J/UJ 
vinyl acetate 

chloroethane 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation fxrn 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 
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trichlorofluoromethane + I- JIUJ 
vinyl acetate 

chloroethane + /- JIR 

All associated andytes + /- JIUJ 
1,4-dichl~robenzened~ 

chlorobenzened, 
1,4-dichIorobenzene-d, 

xylene (total) + 

All analytes + I- 
All analytes + /- 

All E-flagged results + I- 

All results except 
D-flagged results 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the quaIifier used by the data validation f m  
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

CRQL 

CRQL 

JIUJ 

JIR 



DATA ASSESSMENT ANJD NARRATIW3 

SEMIVOLATILE ORGANICS 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the U.S. EPA SW846, Method 8270 Appendix 
TX; National Functional Guidelines for Organic Data Review, arid DQO Level 111. A11 comments 
made within this report should be considered when examining the analytical results (Form 1's). 

SDG # L5506 
- . -  

A validation was performed on the Volatile Data from SDG L5506. The data was evaluated based 
on the folIowing parameters. 

Dab Completeness 
Holding Times 
GUMS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicate 
Field Duplicates 
Compound Identification /Quatitation 

* - A11 criteria were met for this parameter 

InternaI Standards 

All internal standard EICP areas did not meet the internal standard EICP area QAfQC criteria. 

The Samples listed below, exhibited low internal standard areas. Qualify dl associated 
positive results as estimated (J) and all non detects as estimated (UJ). 

1,4-dichlorobenzene4 
naphthalene-d, 
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Surrogates 

Surrogate recoveries for a11 samples and blanks did not meet QAIQC criteria, The SOW and the 
National Functional Guidelines allow one surrogate for each fraction to fall out side the QAJQC 
criteria as long as the recovery is greater than 10%. 

Specific Finding: 

Samples 039SB00902 and 039SB00902RE, exhibited low surrogate recove~iw for two or 
more surrogates from each fraction. Qualify all positive results as estimated (J) and all non 
detects as estimated (UI). 

Compound Ident~catiodQumti~tion 

Reject all results for 039SB00902, in favor of the re-analyzed due to non compliant internal 
standard areas and non compliant surrogate recoveries.. 

For samples 039SB00802, 039SBOO501 and 039SB01102, reject all E-flagged resuits in 
favor of the D-flagged results in the diluted sample. For the diluted samples 
039SB00802DL7 039SB00501DL and 039SB01102DL, reject all results (UR) except for 
the D-flagged results with corresponding E-flagged results. 

System Performance and Overall Assessment 

The overall system performance was fair. The laboratory did not encounter any large problems. 
The data reviewer estimates that less than 5 % of the data is qualified. 



GLOSSARY OF DATA .QUALmRS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated vaiue r 

K = Result is biased high 

L = Result is biased Iow 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 1OX the method blank value. The sample result for the 
blank contaminant is not qualified with any blank quaIifiers. 

The specific findings will be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resuhed in the qudification of the data. 



S-Y OF DATA QUALIFICATIONS 

All associated analytes + /- J/UJ 
1,4-dichlorobenzene-d, 
napht halened, 

039SB00902 Ail analytes 
039SB00902RE 

03 9SB00902 All analytes + /- 
All E-flagged results + 

039SB00802DL All results except D-flagged +/- 
039SB00501DL results 
039SBO1102DL. 

Y DL denotes the Form I qualifier suppIied by the labomtory 
QL denotes the qualifier used by the data validation f ~ m  
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NANUTIVE 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance dative to the analytical and deliverable requirements specified 
in the SW846 Method 8080; the NationaI Functional Guidelines for Organic Data Validation, June 
1991; and DQO Level I11 requirements. A11 comments made within this report should be 
considered when examining the andytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. 

- - 

SDG # I3506 

A validation was performed on the PesticidelAroclor Data from SDG L5506. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Cdibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/ Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - A11 criteria were met for this parameter. 

Continuing Calibrations 

Several continuing calibration standards associated wit$ the reported samples exhibited %Ds above 
the QC Iimits. 
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PESTICIDEIAROCLOR ANALYSIS 
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Continuing Calibrations, Continued 

Specific Findings 

The continuing calibration of 10/24/95 (3:20) contained compounds with %Ds greater than 
15 % but less than 50 % . For the samples and the non-compliant compound listed below, 
the positive results are qualified as estimated, J. 

The continuing calibration of 10/24/95 (13:35) contained a compound with a %D greater 
than 15 % but less than 50%. For the sample and the non-compliant compound Iisted 
below, the positive results are qualified as estimated, J. 

The continuing cdibration of 10127195 (9:26) contained compounds with %Ds greater than 
50% but less than 90%. For the samples and the non-compliant compound listed below, 
the positive results are quaiifid as estimated, J, and the' non-detect results are qualified as 
estimated, UJ. 

039SB01102 - Aroclor 1260 

Surrogate Recoveries 

Four (4) field samples exhibited non-compliant TCMX andlor DCB recoveries. 

Specific Finding 

The samples listed below exhibited low TCMX andlor DCB recoveries. The positive 
resub are qualified as estimated, J, and the nondetect results are qualified as estimated, 
UJ. 
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System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 10% of the data 
required qua1 ifications. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = ~he ' s am~le  result for the blank contaminant is Iess than the sample CRQL 
and is less than IOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is Iess than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than IOX the method blank value. The 
sample result for the blank contaminant is not quaIified with any 
blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

ALL + -  J/UJ 

* DL denotes the Form I qudifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 

+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 



DATA ASSESSMENT NARRATIVE 

TPH AS GASOLINE AND DIESEL 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC performance, and calibration 
results. This report was prepared in compIiance relative to the andytical and deliverable 
requirements specified in the SW-846 Method 8015 modified for Gasoline and Diesel analysis; 
the NationaI Functional Guidelines for Organic Data Validation, June 1991, and DQO Level 
III requirements. All comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings found in each category to the Summary 
of Data Qualification table. - - - 
SDG # lL5506 

A validation was performed on the TPH Data from SDG L5506. The data was evaluated 
based on the foIlowing parameters: 

Data Completeness 
Holding Times 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spikematrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Surrogate Recoveries 

One sample exhibited recovery below 10 % . 

Specific Finding 

For the following sample, the positive results are qualified as estimated, J, and non- 
detect results are rejected, R, due to surrogate recovery less than 10%. 



DATA ASSESSMENT NARRATM3 
TPH AS GAS03LINE: AND DlESEL 
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System Performance and Overall Assessment 

OveraIl performance was acceptable. The recovery of the spike compound in the MS/MSD 
couId not be calculated due to the high native level of diesel in the sample. The data reviewer 
estimates that Iess than 10% of the data required qualifications/rejections. 



GLOSSARY OF DATA QUALmIZS 

M 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

OD BLANK OUATtm7TON C O m  

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
qualifiers. 



SlIMMARY OF DATA QUAZ,XFICATIONS 

s.Alwmm AlsumwR I1L 4L 

039S300102 all compounds +I- J/R 

* DL denotes the Form I qualifier supplied by the Iaboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect resuIt 



DATA ASSESSMENT NARRATIVE 
METALS 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the CLP ILM03.0 Method; the Functional Guidelines for Inorganic 
Data Validation, February 1994, and DQO Level ID requirements. All comments made 
within this report should be considered when examining the andy t id  results. Please refer 
the specific findings found in each category to the Summary of Data Qualification table. 

SDG # L5506 - - 

A validation was performed on the Metals Data from SDG L5506. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 
MSAs 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

Specific Finding 

The preparation blank exhibited contamination for the following elements. 

Elements Conc. Samvles affected 
Iron 3.23 mg/kg No impact 

The USEPA requires that all sample values below five times the preparation, field, DI 
or calibration blank contamination be qualified as estimated, "U". The field or DI 
water blanks exhibited contamination but had no impact on the data. 



The preparation blank exhibited negative bias for the following elements. 

Elements Conc. Samples &ected 
Potassium -139.0 rngfkg all samples 
Vanadium -0.61 rngfkg 039SB00102, 602, 802 and 1102. 

The USEPA requires that the reviewer estimated the impact from negative bias. This 
reviewer requires that all positive and nondetect results below ten times the negative 
bias will be qualified as estimated, "J" or "UJn. 

Duplicate Analysis 

Specific Finding - - - 
The Duplicate analysis for Calcium was outside the control limits. All positive results 
for all water samples are qualified as estimated, "J". The RPDs for Lead and Zinc 
were not greater than 35% and will not be qualified. 

MSAs 

Specific Finding 

The post digestion spike recovery for GFAA was above the upper control limits. All 
positive results for the Listed samples below are qualified as estimated, "J". 

Element 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 



Specific Finding 

All sampIe results left with a "B" qualifier after all other qualifications, will be 
quWied with a "Jn qualifier in place of the "Bn per Ensafe's request. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
a l l  samples K. +/U 3lUJ 
039SB00102, 602, 801 and 1102. V. 
all samples Ca. + J 
039SB00101, 102, 201, 202, As. + J 
401, 502, 602, 702, 801, 
802, 902, 1002 and 1102. 
AIl "B" results al l  analytes B J 



SDW: 
Date: 
Client Name: 
ProjedSite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QA/QC Level: 
Method@) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

L5509 
Janwry 16, 1996 
Ensafe 
Charleston Zone A 
October 13 - 28,1995 - - 
12 Non-aqueous Sa@e(s) with 3 MS/MSD(s) 
Lockheed Analytical 
NationalFunctiond Guidelines for Organic and Inorganic Data, June 
1991 and February, 1994, respectively 
EPA DQO Level TV 
SW846 Third Edition 
Volades, Semivolatiteg PesticideidPCB's, Herbicides, 
Organophosphorus Pesticides, Petroleum Hydrocarbons, Hexavalent 
Chromium, Metals 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
a d y h l  results are correct as reported and merely provides an mterpretation of the reported quality 
control r e d .  A minimum of 10% of aU laboratory calculations have been v&ed as part of this 
validation All instrument output, ie. spedm, chromatograms, etc., for each sample have been 
caremy reviewed. The end-user in urged to review the Spec5c Emdings and associated Data 
Qu&6calhm pr& in this report. Annotated Form 1s or spreadsheets for all samples reviewed 
are mchzded after the Data Assessment Nmatives. Form 1s fbr MSIMSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

6716 Mexico Road St. Peters, MO 63376 
(31 4) 928-9533 . (314) 278-1 828 - Fax (31 4) 278-2709 



SDW US09 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

VOA= SW846 VoIatiIes 
SV = SW846 Semivolatiles 
PIP= SW846 PesticidelPCB1s 

HERB = SW846 Herbicides 
OPP = SW846 Organophosphorus Pesticides 
TPH= SW846 PemIeum Hydrocarbons 
HCR= SW846 Hexavalent Chromium 
TAL= SW846 Metals 



DATA ASSESSMENT NARRATIVES 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported hoIding times, blank analysis 
results, surrogate and matrix spike recoveries, GCIMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the U.S. EPA SW846, Method 8260 Appendix 
I . ;  the National Functional Guidelines for Organic Data Review, June 1991, and DQO Level IV. 
All comments made within this report should be considered when examining the analytical results. 
Please refer the specific findings found in each category to the Summary of Data Qualifications - - 
table. 

SDG # L5509 

A validation was performed on the Volatile Data from SDG I5509. The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
GCIMS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicate 
Field Duplicates 
Compound Identification IQuantitation 

* - All criteria were met for this parameter 

Initial Calibrations 

The EtiaI calibrations that were analyzed by the laboratory for these samples were not acceptable 
for all compound %RSDs. The average W s  for all of the criteria compounds met the initial 
calibration criteria. 
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VOLATILE ANALYSIS 
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Initial calibrations (continued) 

Specific Finding: 

The initial cdibration analyzed on, 10/13/95, contained compounds with %RSDs greater 
than 30%. For the samples and non-compliant compounds listed below, qualify all 
positive results as estimated Q. 

- - - 
039CBOO301 acetone 
GDBCB00101 

Continuing calibrations 

The continuing calibrations that were analyzed with this data package exhibited %Ds that were 
not within %D continuing calibration criteria. All RRFs were within calibration criteria. 

Sp&c Finding: 

The continuing calibration, 10571, contained compounds with %Ds greater than 50%, but 
less than 90%. For the samples and non-compliant compounds listed below, qualify all 
positive results as estimated (J) and all non detects as estimated (UJ). 

039CB01401 acetonitrile 
03 8CB0020 1 
038CB00601 
GDBCBOOlOlMS 
GDBCBOOlOlMSD 
GDBC300101RE 



DATA ASSBSMENT AND NARRATIVE 

VOLATILE, ANALYSIS 

PAGE - 3 

Internal Standards 

A11 internal standard EICP areas did not meet the internal standard EICP area QAIQC criteria. 

Specific Finding: 

The Samples listed below, exhibited low internal standard areas. Qualify all associated 
positive results as estimated (J) and a l I  non detecl as estimated (UJ). 

GDBCBOOlOlMS chlorobenzene-d, 
GDBCBOO 10 1 MSD 1,4dichlorobenzened, 

Method B l a b  

Associated blank CDanDound 

28618MB bromomethane 2.3 J ug/Kg 

039CB00301 bromomethane 
GDBCBOOlOl 

CRQL 

CRQL 



DATA ASSESSMENT AND NARRATIVE 

V0LATIY-Z ANALYSIS 

PAGE - 4 

Surrogates 

All of the surrogate recoveries for the a11 blanks and samples were not within QA/QC limits. 

The samples listed below, exhbited low surrogate recoveries for 1,2-dichloroethane-d., and 
bromofluorobenzene. Qualify all positive resuIts as estimated (J) and all non detects as 
estimated (UJ) . - - 

039CB0 1401 
GDBCBOO101 
GDBCBOOlOlRE 
GDBCBOOlOlMS 
GDBCBOOlOlMSD 

Compound Xdentifrcation/Quantitation 

Speflic Finding: 

Reject all results for the sampIe GDBCBOOlOlRE, due to non compliant internal standard 
areas. 

System Performance and Overall Assessment 

The overall system performance was hir. The laboratory did nor encounter any large problems. 
The data reviewer estimates that less than 5 % of the data is qualified. 



GLOSSARY OF DATA QUALIFIERS 

CATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 
- - 

K = Result is biased high 

L = Result is biased low 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at ihe anaIyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result for.the 
blank contaminant is not qualified with any blank qudifiers. . 

The specific findings will be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



039CBOO30 1 
GDBCBOOlOl 

039CB0 1401 
03 8CB0020 1 
03 8CB0060 1 
GDBCBOOlOIMS 
GDBCBOOlOlMSD 
GDBCBOOlOlRE 

SUMMARY OF DATA QUALIFICATIONS - lZrc i& 

acetone + J 

GDBCBOOlOl 
GDBCBOOlOlRE 

GDBCBOOlOlMS 
GDBCBOOlOlMSD 

039CB0140 1 
GDBCBOO101 
GDBCB00101RE 
GDBCl30010lMS 
GDBCBOOlOlMSD 

acetonitrile + /- JIUJ 

All associated analytes + /- 
1,4dichlorobenzene-d, 

bromomethane 

All analytes 

All analytes 

CRQL 

CRQL 

J/UJ 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation fm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSn/lENT AND N A m -  

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, G U M S  performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the U.S. EPA SW846, Method 8270 Appendix 
IX; National Functional Guidelines for Organic Data Review, and DQO Level IV. All comments 
made within this report should be considered when examining the analytical results (Form 1's). 

- - 
SDG # US09 - 

A validation was performed on the Volatile Data from SDG L5509. The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
GCIMS Tuning 
Calibrations 
Internal Standard Pe~orrnance 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicate 
Field Duplicates 
Compound Identification fQuantitation 

* - A11 criteria were met for this parameter 

Continuing calibrations 

The continuing caIibrations that were analyzed with this data package exhibited %Ds that were 
not within %D continuing cdibration criteria. All RRFs were within calibration criteria. 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE - 2 

Conthuing calibrations (continued) 

The continuing calibration, S0201002/301003, contained compounds with %Ds greater 
than 50%, but less than 90%. For the samples and non-cornpIiant compounds listed 
below, qualify all positive resuIts as estimated (J) and all non detects as estimated (UJ). 

GDACBOllOl methyl parathion - - 
GDACBOI lOlMS parathion 
GDACBO1 lO1MSD 
039CB01401 

The continuing cdibration, S0201002/301003, contained compounds with %Ds greater 
than 50 % , but less than 90 % . For the samples and non-compliant compounds listed 
below, qualify all positive results as estimated (J) and all non detects as estimated (UJ). 

The continuing calibration, S0201002/301003, contained compounds with %Ds greater 
than 90%. For the samples and non-compliant compounds listed below, qualify all 
positive results as estimated (J) and reject all non detects (R). 

methyl parathion 
parathion 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATlLE ANALYSIS 

PAGE - 3 

System Performance and Overall Assessment 

The overall system performance was fair. The data package exhibited two contractual non 
wmpIiances. The first, the laboratory reported in the case narrative that the 120 ng std for one 
of the initial calibration was outside of calibration criteria, therefore, only a four point calibration 
was used. Method 8270 requires a minimum of a five point calibration for dl compounds page 
8270-11, section 5.4. The second, the laboratory submitted a method blank with surrogate 
recoveries that were less than 5 %. The laboratory re-analyzed the blank sample and obtained 
similar results. The method blank and all associated samples should have been re+-xmcted or an 
explanation should have been provided for the Iow surrogate recoveries. The surrog& problem 
appears to be isolated to the method blank, therefore, no qualifications are required. The data 
reviewer estimates that less than 5 % of the data is quaIified. 



GLOSSARY OF DATA QUAL- 

s 
U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 
- - - 

K = Result is biased high 

L = Result is biased low 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that d y t e  is reported. 

The sample result for the blank contaminant is greater than the sampje 
CRQL and is less than 10X the method blank value. The sample result for 
the bIank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data validation report. 
These specifi!: finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



SUMMAR.Y OF DATA QUfiIFICATTXONS 

GDACBOl 101 methyl parathion 
GDACBO 1 101 MS parathion 
GDACBOl lOlMSD 
039CB0 1401 

methyl parathion 
parathion 

Y DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation fm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSmN'I' NARRATIVE 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 Method 8080; the National Functiod Guidelines for Organic Data Validation, June 
1991; and DQO Level 1V requirements. All comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. - - 

SDG # I3509 

A validation was performed on the Pesticide/Aroclor Data from SDG L5509. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Continuing Calibrations 

S e v d  continuing Hibration standards associated with the reported samples exhibited %Ds above 
the QC limits. 



DATA ASSlESSMENT NARRATTVE 

PESTICIDE/AROCLOR ANALYSIS 

PAGE - 2 

Contixluing Calibrations, Continued 

Specific Findings 

The continuing calibration of 1 1/ 14/95 (2:4 1/3:24/4:07) contained compounds with %Ds 
greater than 50% but Iess than 90%. For the samples and the non-compliant compounds 
listed below, the positive results are qualified as estimated, f ,  and the non-detect results 
are qualified as estimated, UJ. - . -  

038CBUO601 Aldrin 
039CB0030 1 Beta-BHC 

Delta-BHC 
Heptachlor Epoxide 
Gamma Chlordane 
Alpha Chlordane 
4,4'-DDE 
Endosulfan II 
Endrin Aldehyde 
Endosulfan Sulfate 
Endrin Ketone 
Kepone 

The continuing calibration of 11/14/95 (2:41/3:24/4:07) contained compounds with % Ds 
greater than 15 % but Iess than 50%. For the sample and the non-compliant compound 
listed beIow, the positive results are qualified as estimated, J. 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 10% of the data 
required quaIifications. 



GLOSSARY OF DATA QUALJFJERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 
, - . -  - 

OD -ON CODES 

CRQL = The sample result for the blank contaminant is less'than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 



S-Y OF DATA QUALXFICATIONS 

03 8CB0060 1 Aldrin +/- J/UJ 
039CB00301 Beta-BHC 

Delta-BHC 
Heptachlor Epoxide 
Gamma Chlordane 
Alpha Chlordane 
4,4'-DDE 
Endosulfan I1 
Endrin Aldehyde 
EndosuIfan Sulfate 
Endrin Ketone 
Kepone 

* DL denotes the Form I qualifier supplied by the jaboratory 
QL denotes the qualifier used by the data validation fm 
i- in the DL column denotes a positive result 
- in the DL column denotes a nondetect result 



DATA ASSESSMENT NARRATIVE 

ORGANOPHOSPHORUS PESTICmW 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 Method 8140; the National Functional Guideline. for Organic Data Validation, June 
1991; and DQO Level IV requirements. All comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. - - 

SDG # L5509 

A validation was performed on the Herbicide Data from SDG L5509. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field DupIicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Initial Calibrations 

Several initial calibration standards associated with the reported sampIes exhibited correlation 
coefficients below the QC Iimit of 0.995. 



DATA ASSESSMENT NARRA'JrTVE 

PAGE - 2 

Initial Calibrations, Continued 

SpeciF~c Findings 

The initiaI calibration of 10/23/95 contained compounds with correlation coeficients less 
than 0.990 but than 0.850. For the samples and the non-compliant compounds 
listed below, the positive results are qualified as estimated, J, and the nondetect results 
ate qualified as estimated, UJ. - - - 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates Iess than 10% of the data 
required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 
- - 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that andyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the anaiyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
bIank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a nondetect result 



DATA ASSESSMENT N A . I t R A m  

General 

The organic findings offered in this screening report assumes that a11 analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 Method 8150; the National Functional Guidelines for Organic Data Validation, June 
1991; and DQO Level IV requirements. All comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. - - 

SDG # LS509 

A validation was performed on the Herbicide Data from SDG L5509. The data was evaluated 
based on the foIlowing parameters: 

Data Completeness 
Holding Times 
GC Performance 
CaIibration 
Blanks 
Surrogate Recoveries 
Matrix SpikefMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Surrogate Recoveries 

One (1) field sample exhibited non-compliant surrogate recovery. 

Specific Finding 

The sample listed below exhibited a low 2,4-dichlorophenylacetic acid recovery. The 
positive results are qualified as estimated, J, and dl nondetect results are qualified as 
estimated, UJ. 



DATA ASSESSMENT NAIRRA'I'M3 

PAGE - 2 
System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 10% of the data 
required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

OD B T I M  O U V O D E S  

CRQL = Thesample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method biank vdue. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the andyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the mehod blank value. The 
sample result for the biank contaminant is not quaIified with any 
blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

ziAMH&m l4Iuuma m 41L 

039CB01401 ALL + -  J/UJ 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation fm 
+ in the DL column denotes a positive result 
- in the DL column denotes a nondetect result 



DATA ASSESSMENT NARRATIVE 

TPH AS GASOLDIE AND DIESEL 
General 

The organic findings offered in this screening report assumes that all analytical results ate 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC performance, and calibration 
results. This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW-846 Method 8015 modified for Gasoline and Diesel analysis; 
the National Functional Guidelines for Organic Data Validation, June 1991, and DQO Level 
IV requirements. All comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings found in each category to the Summary 
of Data Qualification table. 

- - 
SDG # I5509 

A validation was performed on the TPH Data from SDG L5509. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
CaIibration 
Blanks 
Surrogate Recoveries 
Matrix SpikefMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

Overall performance was acceptable. The data did not require qualifications. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample result for the blank contarnixkt is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

No Action = 

The sampIe resuIt for the blank contaminant is greater than the sample 
CRQL and is Iess than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
qualifiers. 



StMMARY OF DATA QUALWICATIONS 

sAimxEm AruIxmm JZL a 
NO QUALIFICATIONS WERE: REQUIRED 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
METALS 

General 

The inorganic findings o f f d  in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the anaIytical and deliverable 
requirements specified in the CLP ILMO3.0 Method; the Functional Guidelines for Inorganic 
Data Validation, February 1994, and DQO Level IV requirements. All comments made 
within this report should be cofisidered when examining the analytical results. Please refer 
the findings found in each category to the Summary of Data Qualification table. 

SDG # L5509S . -  . -  - 

A validation was @omed on the Metals Data b m  SDG 15509s. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recwery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 
MSAS 

* - AU criteria were met for this parameter. 

Preparation and Field Blanks 

Specific Finding 

The prepamtion blank exhibited contamination for the following elements. 

Elements a!& $mules affected 
Silver 0.78 mg/kg all soil samples 

The USEPA requires that all sample values below five times the preparation, field, DI 
or calibration blank contamhation be qualified as esthakd, "U". 



The preparation blank exhibited negative bias for the following elements. 

E!kmm Conc. 
Potassium 

- 
-209. mg/kg all soil samples 

Vanadium -1.97 rn& 038CB01401 

The USEPA requires the reviewer all negative bias for impact on the samples. This 
reviewer requires that all positive and nondetect results be qualified as estimated, "J" 
or uUJn . 

Duplicate Analysis 

Specific Finding 

The Duplicate analysis for Copper was outside the control Limits. All pstive iesults 
for all soil samples are qualified as estimated, "Jn. The Duplicate analysis for 
Mercury was not greater than 2 times the CKDL and will not be qualified. 

Spedic Finding 

All sample results left with a UB" q&er after all other qualifications, will be 
qualified with a "1" qmliiier in place of the "Bn per Ensafe's W e s t .  



SUMMARY OF DATA QUALIFICATIONS 

Sample W 
All soil samples 
AU soil samp1e.S 
038CB01401. 
All soil samples 
All "B" results 

Anal* DL + QL 
Ag* U 
K. +KT J r n  
v. 
Cu. + J 

anal* I3 J 



SDG#: 
Date: 
CIient Name: 
PxojedSite Name: 
Date Sampled: 
N d e r  of Samples: 
Laboratory: 
Validation Guidance: 

QAIQC Level: 
Method(s) Utjlized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERWCES, INC. 

Data Validation Report 

L5530 
January 15, 1996 
Ensafe 
Charleston Zone A 
October 4 - 14,1995 - - - . 
14 Non-aqueous Sample(s) with 5 MS/MSD(s) 
Lockheed Analytical Services 
National Functional Guidelines for Organic and Inorganic Data, June 
199 1 and Feblruary, 1994, respectively 
EPA DQO h d  IV 
SW846 Third Edition 
Volatiles, Seaivolatiles, Pesticides/Aroclors, Organophosphorus 
Pesticides, Herbicides, Hexavalent Chromium, Metals, Cyanide 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relafive to these requirements and deliverables. This screening assumes 
wdytical msub are correct as reported and merely provides an interpretation of the reported qudi@ 
control results. A minirmlm of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument outpa  ie. spectra, chromatograms, etc., for each sample have been 
c a r e m  reviewed. The end-pr m urged to review the SpecSc Findings and associated Data 
~ C a t i o n s  presented in fhk report. Annotated Fonn 1s or spreadsheets for all samples reviewed 
are i n c M  after the Data Assessment Narratives. Form 1s for MS/MSD samples or spreadsheets 
axe not annotated 

The release of this Data Validation Report is authorized by the following signature: 

/- /6 -96 
ene @watso 

. 
Date 

6716 Mexico Road - St. Peters, MO 63376 
(314) 928-9533 . (31 4) 278-1 828 . F a  (31 4) 278-2709 



SDG# I5530 

Samples and Fractions Reviewed 

SampIe Identifications Analytical Fractions 

VOA= SW846 Volatiles 
SV = SW846 Semivolatiles 
PIA SW846 Pestici&/Arociors 

OPP= SW846 Orgamphosphorus Pesticides 
HERB = SW846 Herbicides 
HCR = SW846 Hexavalent Chromium 
TAL= SW846 Metals 

CN= SW846 Cyanide 



DATA ASSESSMENT NARRATIVES 



DATA ASSESSMENT AM) NARRATIVE 

VOLATILE ORGMCS 

General 

The organic findings offered in this screening report assumes that dl analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the U.S. EPA SW846, Method 8260 Appendix 
IX; the National Functional Guidelines for Organic Data Review, June 1991, and DQO Level IV. 
All comments made within this report should be considered when examining the analytical results. 
Please refer the specific findings found in each category to the Summary of Data Qualifications 
table. - - - 

SDG # L5530 

A validation was performed on the Volatile Data from SDG L5530. The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicate 
Field Duplicates 
Compound Identification fQuantitation 

* - All criteria were met for this parameter 

Initial Calibrations 

The initial calibrations that were analyzed by the laboratory for these samples were not acceptable 
for all compound %RSDs. The average ws for all of the criteria compounds met the initial 
calibration criteria. 



DATA ASSWSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 2 

Initial calibrations (continued) 

Specific Finding: 

The initial calibration analyzed on, 10/13/95, contained compounds with %RSDs greater 
than 30%. For the samples and non-compliant compounds listed below, qualify all 
positive results as estimated (J). 

acetone 

Continuing calibrations 

The continuing calibrations that were analyzed with this data package exhibited %Ds that were 
not within %D continuing calibration criteria. All RW;s were within calibration criteria. 

Specific Fhding: 

The continuing calibration, 10571, contained compounds with %Ds greater than SO % , but 
less than 90 %. For the samples and non-compliant compounds listed below, qudify all 
positive results as estimated (J) and all non detects as estimated (UJ). 

50761300401 acetonitrile 
GDBCB00801RE 

Internal Standards 

AlI internal standard EICP areas did not meet the internal standard EICP a& QAIQC criteria. 

Specific ]Finding: 

The Samples listed below, exhibited low internal standard areas. Qualify all associated 
positive results as estimated (J) and a11 non detects as estimated (UJ). 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE -3 

Method Blanks 

soc~ated bla nk w Concentratioq 

28618MB bromomethane 2.35 u g K g  

GDBCB00801 bromornethane CRQL - - 

Surrogates 

All of the surrogate recoveries for the all blanks and samples were not within QA/QC limits. 

Specific Finding: 

The samples listed below, exhibited low surrogate recoveries for 1,2-dichloroethanea, and 
bromofluorobenzene. Qualify all positive results as estimated (J) and all non detects as 
estimated (UJ). 

Compound Identification/Qumtita~on 

Specif~c Finding: 

Reject all results for the sample GDBCBOOXOlRE, due to non cornpl&t internal standard 
areas. 

System Performance and Overall Assessment 

The overall system performance was hir. The laboratory did not encounter any large problems. 
The data reviewer estimates that less than 5 % of the data is qualified. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 
- - 

K = Result is biased high 

L = Result is biased low 

CRQL = The sample resuit for the blank contaminant is less than the sample CRQL 
and is less than IOX the method blank value. The sample result for the 
bIank contaminant is rejected and the CRQL for that analyte is reported. 

The sampIe result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the d y t e  value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result for the 
blank contaminant is not qualified with any blank. qualifiers. . 

The specific frndigs will be noted in numerical form on the Form Is in this data vaIidation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. , 



SUTvMARY OF DATA QUALIFJCATIONS 

f3twmmm RIA m 
acetone + J 

acetonitrile + 1- JIUJ 

All associated analytes + 1- J/UJ 
1,4-dichiorobenzene-d, 

bromomethane 

All analytes 

All analytes 

CRQL 

* DL denotes the Form 1 qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT AND NARRATW 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are conect 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GCIMS performance, tuning results, caIibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the U.S. EPA SW846, Method 8270 Appendix 
LX; National Functional Guidelines for Organic Data Review, and DQO k v e l  IV. All comments 
made within this report should be considered when examining the analytical results (Form Its). 

SDG # L5530 

A validation was performed on the Volatile Data from SDG L5530. The data was evaluated based 
on the following parameters. 

Data Completeness . 

Holding Times 
GCIMS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicate 
Field Duplicates 
Compound Identification IQuantitation 

* - All criteria were met for this parameter 

Continuing calibrations 

The continuing calibrations that were analyzed with this data package exhibited %Ds that were 
not within %D continuing calibration criteria. All RRFs were within calibration criteria. 



DATA ASSESSMENT AND NARRATIVE: 

PAGE - 2 

Continuing caiibrations (continued) 

Specific Finding: 

The continuing calibration, S0201002/301003, contained compounds with %Ds greater 
than 50%, but less than 90%. For the samples and non-compliant compounds Iisted 
below, qualify all positive results as estimated (J) and all non detects as estimated (UJ). 

The continuing calibration, S0201002/301003, contained compounds with %Ds greater 
than 90%. For the samples and non-compliant compounds Iisted below, qualify aII 
positive results as estimated (J) and reject all non detects (R). 

507CB0040 1 methyl parathion 
GDBCB00801 parathion 

System Performance and Overall Assessment 

The overall system performance was fair. The data package exhibited two contractual non 
compliances. The fust, the laboratory reported in the case minative that the 120 ng std for one 
of the initial calibration was outside of calibration criteria, therefore, only a four point calibration 
was used. Method 8270 requires a minimum of a five point calibration for all compounds page 
8270-11, section 5.4. The second, the laboratory submitted a method blank with surrogate 
recoveries that were less than 5 % . The laboratory re-analyzed the blank sample and obtained 
similar results. The method blank and all associated samples should have been re-extracted or an 
explanation should have been provided for the low surrogate recoveries. s he surrogate problem 
appears to be isolated to the method blank, therefore, no qualifications are required. The data 
reviewer estimates that less than 5 % of the data is qualified. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 
- . -  - 

K = Result is biased high 

L = Result is biased low 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank vaIue. The sample result for the 
blank contaminant is not quaiified with any bIank qualifiers. . 

The specific findings will be noted in numerical form on the Form Is in this data validation report. 
Tnese specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



SUMMARY OF DATA QUALIIFICATIONS 

507CB0040 1 methyl parathion 
GDBCB00801 parathion 

+ DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data vdidation firm 

+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NAFCRATIVE 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 Method 8080; the National Functional Guidelines for Organic Data Validation, June 
1991; and DQO Level IV requirements. All comments made within this report should be 
considered when examining the analytical result.. Please refer the specific findings found in each 
category to the Summary of Data QuaIification table. 

- . -  

SDG # US30 

A validation was performed on the Pesticide/Aroclor Data from SDG L5530. The data was 
evaluated based on the folIowing parameters: 

Data Completeness 
HoIding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Continuing Calibrations 

.Several continuing calibration standards associated with the reported samples exhibited %Ds above 
the QC limits. 



DATA ASSESSMENT NARRATIVE 

PESTICDDEIAROCLOR ANALYSIS 

Continuing Cali bratiom, Continued 

Specific Findings 

The continuing calibration of 1 11 14/95 (2:41/3:24/4:07) contained compounds with %Ds 
greater than 50% but less than 90%. For the samples and the non-compliant compounds 
listed below, the positive results are qualified as estimated, J, and the nondetect results 
are qualified as estimated, UJ. - - 

GDBCBOO101 Aldrin 
GDBCBOOXO 1 Beta-BHC 

Delta-BHC 
Heptachlor Epoxide 
Gamma Chlordane 
Aipha Chlordane 
4,4'-DDE 
Endosulh I1 
Endrin Aldehyde 
Endosul fan Sulfate 
Kepone 

The continuing calibration of 1 1 /14/95 (2:4 1/3:24/4:07) contained compounds with %Ds 
greater than 15 % but less than 50%. For the sample and the non-compliant compound 
listed below, the positive results are qualified as estimated, J. 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 10 % of the data 
required qualifications. 



GLOSSARY OF DATA QUALLFIIEIRS 

U = Not detected 

J = Estimated vdue 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution anaIysis 

ON COD= 

CRQL = The sample result .for the blank contaminant is less than the sample CRQL 
and is Iess than 1OX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that anaIyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 1OX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 



SUMMARY OF DATA QUALIF'ICATIONS 

GDBCBOOlOl Aldrin I -  JIUJ 
GDBCB0080 1 Beta-BHC 

Delta-BHC 
Heptachlor Epoxide 
Gamma Chlordane 
Alpha Chtordane 
4,4'-DDE 
Endosulfan I1 
Endrin Aldehyde 
Endosulfan Sulfate 
Kepone 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation frrm 
+ in the DL column denotes a positive result 
- in the DL column denotes a nondetect result 



DATA ASSESSMENT NARRATnTE 

General 

The organic findings offered in this screening report assumes that all andytical results are correct 
as reported and is based upon the examination of the reported hotding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compIiance relative to the analyticaI and deliverable requirements specified 
in the SW846 Method 8150; the National Functional Guidelines for Organic Data Validation, June 
1991; and DQO LeveI IV requirements. All comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. 

- - - 
SDG # U530 

A validation was perFormed on the Herbicide Data from SDG L5530. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
B Ianks 
Surrogate Recoveries 
Matrix SpikelMatrix Spike Dupi i ~ t e s  
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - AII criteria were met for this parameter. 

Surrogate Recoveries 

One (1) field sample exhibited non-compliant surrogate recovery. 

The sample listed below exhibited a low 2,4-dichlorophenyIacetic acid recovery. The 
positive results are qualified as estimated, J, and dl nondetect results are qualified as 
estimated, U J . 



DATA ASSESSMENT NARRATTVE 

PESTICDEIAROCLOR ANALYSIS 

PAGE - 2 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 10% of the data 
required qualifications. 



GLOSSARY OF DATA QUALWIEIRS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

D BLANK OU-ON CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than IOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that andyte is reported. 

No Action = 

The sample result for the blank contarninant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qudified as non detected at the analyte value 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 



S-Y OF DATA QUALIFICATIONS 

52mmdEm - DL m 
GDBCBOOlOl ALL +/- J/UJ 

Y DL denotes the Form I qualifier supplied by the laboratory 
QL denom the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 



DATA ASSESSMENT NARR4Tm 

ORGANOPHOSPHORUS PESTICIDES 

General 

The organic findings offered in thii screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 Method 8140; the National Functional Guidelines for Organic Data Validation, June 
1991; and DQO Level IV requirements. All comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. 

. - . -  

SDG # L5530 

A validation was performed on the Herbicide Data from SDG U530. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Initial Calibrations 

Several initial calibration standards associated with the reported samples exhibited correlation 
coefficients below the QC Iirnit of 0.995. 



DATA ASSESSMEm N A R l R A m  

PESTICIDE/AROCLOXC ANALYSIS 

PAGE - 2 

Initial Calibrations, Continued 

Specific Findings 

The initial calibration of 10/23/95 contained compounds with correlation coefficients less 
than 0.990 but greater than 0.850. For the samples and the noncompIiant compounds 
listed below, the positive results are qualified as estimated, J, and the nondetect results 
are qualified as estimated, UJ. - - 

Thionazin 
Phorate 
Sulfotep 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 10% of the data 
required qualifications. 



GLOSSARY OF DATA QUALIJTIERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

O U ' O N  CODFQ 
I 

CRQL = The sample result for the blank contaminant is less than' the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 



S-Y OF DATA QUALIFICATfONS 

GDBCB0080 1 Thionazi n 
507CB00401 Phorate 
GDBCBOOlOl Sul fo te p 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a nondetect resuIt 



DATA ASSESSMENT NARRATIVE 
METALS 

General 

The inorganic findings offered in this scmxnhg report assumes that all analytical results are 
correct as ~eported and is based upon the exadnation of the reported holding times, blank 
analysis results, matrix s p h  and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the CLP ILM03.0 Method; the Functional Guidelines for Inorganic 
Data Validation, February 1994, and DQO Level IV requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer 
the specific fhdings found in each category to the Summary of Data Qualification table. 

SDG # -530s - - 

A vatidation was performed on the Metals Data from SM; L5530S. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Timw 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 
MSAs 

* - AU criteria were met for this parameter. 

Preparation and Field Blanks 

Specific Finding 

The preparation blank exhibited contamination for the following elements. 

Efements _Cone. Samples affected 
Silver 0.78 mg/lcg all soil samples 

The USEPA req- that all sample d u e s  below five times the pqmation, field, DI 
or calibration blank contamination be qualified as estimated, "U". 



The preparation blank exhibited negative bias for the fouowing elements. 

Ezemmts _Cone.. S a m ~ l a  aff'=tfxi 
Potassium -209. mg/kg 5WCBOOQ01 
Vanadium -1.97 rng/kg 507CB00401 and GDBCB00801 

The USEPA requires the reviewer all negative bias for impact on the samples. This 
reviewer r e q h  that all positive and nond&ct results be qualified as estimated, "Jn 
or "UJn . 

Duplicate Analysis 

Specific Finding 

The Duplicate analysis for Copper was outside the control limits. AU p6sl'ive r'esults 
for all soil samples are qualified as estimated, 7". The Duplicate analysis for 
Mercury was not greater than 2 times the CFDL and will not be qualified. 

Specific Finding 

All sample results left with a "B" qdifier after a l l  other qualifications, will be 
qualified with a "J" qualifier in place of the "Bn per Bmfe's request. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID 
All soil samples 
507CB0040 1. 
507CB00401 and 
GDBCB00801. 
All soil samples 
All "B" results 
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SDG# 5542 

Samples and Fractions Reviewed 

Sample Identifications M y t i c a l  Fractions 

ENSAPE ID 
GDA-C-6003-02 I 

Total Billable Samples (WaterlSoil) I 0 I 1 ( 0 I 1 I 0 I 1 I 0 1 1 1 0 I 1 0 I I 1 0 1 1 1 0 I 1 

VOA= SW846 Volatiles 
SV= SW846 SemivolatiIes 
PP = SW846 PesticidelPCB1s 

OPP = SW846 Organophosphorus Pesticides 
HERB = SW846 Herbicides 

HCR= SW846 Hexavalent Chromium 
TAL= SW846 Metals 

CN= S W 4 6  Cyanide 



DATA ASSESSMENT NARRATIVES 
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DATA ASSESSMENT NARRATIVE 
VOLATEE ANALYSIS 

PAGE - 2 
Continuing Calibrations, continued 

Specific Findings 

The continuing calibration, 10571.D, contained compounds with %Ds greater than 25 % 
but less than 50%. For the samples and noncompliant compounds Iisted below, the 
positive results are qualified as estimatd, J.  

The continuing calibration, 10571. D, contained compounds with % Ds greater than 50 % 
but less than W% . For the sampIes and non-compliant compounds Iisted below, the 
positive results are qualified as estimated, J. and the nondetect results are qualified as 
estimated, UJ. 

GDACB00302 acetonitrile 

The continuing calibration, IO571.D, contained compounds with average RRFs less 
than 0.05. For the samples and noncornpIiant compounds listed below, the positive 
results are qualified as  estimated, J, and the nondetect results are rejected, R. 

Method Blanks 

The method blank exhibited contamination for 2-butanone. One (1) sample required 
qualification. 

Specific Finding - Comnound 

GDACB00302 2-butanone CRQL 



DATA ASSESSMENT NARRATIVE 
VOLATILE ANALYSIS 

PAGE - 3 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 10% of data 
required qualifications/rejectiorn. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
vaIue reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
qualifiers. 



SUMMARY OF DATA QUALIFTCATEONS 

s'onwm2 ArsumwQ lu, SL 

GDACB00302 2-butanone + J 

GDACB00302 acetonitrile I -  JAJJ 

GDACB00302 1,4-dioxane 
Isobutanol 

GDACB00302 2-bumone +3 CRQL 

t(c DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

SEMnTOLArnE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, G U M S  performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in the SW-846 Method 8270; the 
National Functional Guidelines for Organic Data Validation, June 1991, and DQO Level 111 
requirements. All comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings found in each category to the Summary 
of Data Qudification table. 

- - 

SDG # L5542 

A validation was performed on the Semivolatile Data from SDG W542. The data was 
evaIuated based on the following parameters: 

Data Completeness 
Hotding Times 
GCMS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Continuing Calibrations 

One (1) of the two (2) continuing calibrations standards analyzed exhibited non-compliant 
%Ds for two (2) compounds which required qualificatioq of the data. 



DATA ASSIESSM3ENT NARRATIVE 
SEMIVOLA- ANALYSIS 

PAGE - 2 
Continuing Calibrations, continued 

Specific Findings 

The continuing calibration standard, S0301003.D and S0201002.D contained 
compounds with %Ds greater than 50% but less than 90%. For the samples and non- 
compliant compounds listed below, the positive results are qualified as estimated, J ,  
and the non-detect results are qualified as estimated, UJ. 

methy1 parathion 
parathion 

Method Blanks 

The surrogate recoveries in the method blank and method bIank RE were less than 10% for 
three (3) of the eight (8) compounds. However, $1 field samples exhibited acceptable 
recoveries. TICS were detected in the method blank. A11 B flagged TICS are rejected. 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 5 % of data 
required qualifications 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated vaIue 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample resuit. for the blank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than IOX the method blank value. The sample rmult 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
qua1 ifiers . 



S-Y OF DATA QUALIFICATIONS 

methyl parathion +I- J/UJ 
parathion 

* DL denotes the Form I quaIifier supplied by the laboratory 
QL denotes the quaIifier used by the data validation firm 
-I- in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSWSMENT NARRATIVE 

General 

The organic findings offered in this screening report assumes that all analytical resuits are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compjiance relative to the analytical and deliverable requirements specified 
in the SW846 Method 8080; the National Functiond Guidelines for Organic Data Validation, June 
1991; and DQO Level IV requirements. A11 comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. 

- - 
SDG # US42 

A validation was performed on the Pesticide/Aroclor Data from SDG L5542. The data was 
evduafed based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikelMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 10% of the data 
required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 
- - 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that anal* is reported. 

The sample result for the b i d  contaminant is greater than the sample 
CRQL and is less than IOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the anaIyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the 
sarnpIe CRQL and is greater than 10X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 



SUMMARY OF DATA QUALIF'ICATIONS 

E!LnmmR fu!MxEm RL a d  

NO QUALIFICATIONS ARE REQUIRED. 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a nondetect result 



DATA ASSESSMENT NARRATIVE 

ORGANOPHOSPHOROUS PFSTICIIIDES 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC performance, and calibration 
results. This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW-846 Method 8140; the National Functional Guidelines for 
Organic Data Validation, June 1991, and DQO Level IV requirements. A11 comments made 
within this report should be considered when examining the analytical result.. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

SDG # US42 
- - 

A validation was performed on the Organophosphorous Pesticide Data fiom SDG L5542. The 
data was evaluated based on the foIIowing parameters: 

Data Completeness 
Holding Times 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Initial Calibrations 

The initial cdibrations that were analyzed by the laboratory for these samples were not 
acceptable for all compound correlation coefficients. 



DATA ASSESSM3ENT NARRATIVE 
ORGANOPHOSPHOROUs PESTTCIDES 

PAGE - 2 
Initial Calibrations, continued 

Specific Findings 

The initial calibration on 10123-24/95, contained compounds with correlation 
coefficients less than 0.990 but greater than 0.850. For the samples and noncompliant 
compounds listed below, the positive results are qualified as estimated, J,  and the non- 
detect results are qualified as estimated, UJ. 

GDACB00302 thionazin 
Phorate A - 
Sulfotepp 

System Performance and O v e d  Assessment 

Overall performance was acceptable. The data reviewer estimates that 5 % of data required 
qualificatiom/rejections. 



GLOSSARY OF DATA QUALBTERS 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result vaIue is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method bIank value. The sample result 
for the blvlk contaminant is qualified as non detected at the analyte 
value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
qualifiers. 



S-Y OF DATA QUALIFICATIONS 

GDACB00302 thionazin 
Phorate 
Sulfotepp 

* DL denotes the Form I qualifier suppIied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

CWLOWATED HERBICIDES 
General 

The organic findings offered in this screening report assumes that a11 analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC performance, and calibration 
results. This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW-845 Method 8150; the National Functional Guidelines for 
Organic Data Validation, June 1991, and DQO Level IV requirements. All comments made 
within this report should be considered when examining the analytic.1 resuIts. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

- - 
SDG # L5542 

A validation was performed on the Chlorinated Herbicides from SDG L5542. The data was 
evaluated based on the foIlowing parameters: 

Data Completeness 
Holding Times 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/ Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - A11 criteria were met for this parameter. 

System Performance and Overall Assessment 

Overall performance was acceptable. The data did not require qualifications. 



GLOSSARY OF DATA QUA.LIKU3R.S 

c 
U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than IOX the method bIank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

No Action = 

The sample result for the bIank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
quaIifiers. 



SUMMARY OF DATA QUALIFICATIONS 

2 x M z L m D  ArYMmmQ ru, eL 

NO QUALIFICATIONS WERE REQUIRED 

f: DL denotes the Fom I qualifier suppIied by the laboratory 
QL denotes the quaIifier used by the data d ida t ion  firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE . 

METALS 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and WS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the CLP ILM03.0 Method; the Functional Guidelines for Inorganic 
Data Validation, February 1994, and DQO Level IV requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer 
the specific findings found in each category to the Summary of Data Qualification table. 

SDG # U542 

A validation was performed on the Metals Data from SDG LS542. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 
MSAs 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

Specific Finding 

The preparation blank exhibifd contamination for the following elements. 

Elements Conc. Sam~les affected 
Iron 2.60 mglkg No impact 
Zinc 0.69 mglkg No impact 
The USEPA requires that all sample values below five times the preparation, field, DI 
or calibration blank contamination be qualified as estimated, "U". The field or DI 
water blanks exhibited contamination but had no impact on the data. 



The preparation blank exhibited negative bias for the following elements. 

Elements Conc, j5amples affected 
Potassium -147.0 mg/kg al l  sampIes 

The USEPA requires that the reviewer estimated the impact from negative bias. This 
reviewer requires that all positive and non-dekct results below ten times the negative 
bias will be qualified as estimated, "J" or "UJ". 

Duplicate Analysis 

Specific Finding 

The RPD for Calcium was not greater than 35% and wiU not be qualified -me field 
duplicate results were not greater than 50% and will not be quditied. 

Spmiflc Finding 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B" per Ensafe's request. 



Sample ID 
All samples 
All "B" results 

SUMMARY OF DATA QUALIFICATIONS 



HEARTLAND 

SDW: 
Date: 
Client Name: 
ProjedSite Name: 
Date Sampled: 
Number of Samples: 
Iaboratory: 
Validation Guidance: 

QAfQC Level: 
Methoqs) Utilized: 
Analytical Fractions: 

ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

5545 
January 18,1996 
Ensafe/AU.en & H O W  
Charleston Zone A 
October 5,1995 - . -  - 
11 Non-aqueous Sample(s) with 3 MSMSD(s) 
hckheed Andytical Services 
National Functional Guidelines for Organic and Inorganic Data, h e  
1991 and February, 1994, respectively 
EPA DQO Level JII 
SW846 Third Edition 
Volatiles, Semivolatdes, PesticidedPCB's, Herbicides, Metals, 
Cyanide 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual. wmphce relative to these requirements and dekerables. This screening assumes 
ad$ical  resubs are correct as reported and merely provides an interpretation of the reported quality 
control redts .  A minimum of 10% of aJl laboratory calculations have been 'vded  as part of this 
validation. AU instrument output, i e .  spect~a, chromatograms, etc., for each sample have been 
carefully reviewed The end-user in urged to review the SpecXc Findings and associated Data 
Qtdiicatiofls presented in this report. Annotated Form 1s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1s for MSMSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the followhg signature: 

ugene Wwatson, Date 

6716 Mexico Road - St. Peters, MO 63376 
(3 14) 928-9533 - (3 14) 278-1 828 . Fax (3 14) 278-2709 



Samples and Fractions Reviewed 

Sample Identifications Anaiytical Fractions 

VOA = SW846 VoIatiles 
SV= SW846 Semivolatiles 

PIP = SW846 Pesticide/PCB1s 
HERB = SW846 Herbicides 

TAL= SW846 Metals 
CN= SW846 Cyanide 
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DATA ASSESSMENT NARIUTIVE 

VOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, 
caIibration results and internal standard areas. This report was prepared in compIiance relative 
to the analytical and deliverable requirements specified in the SW-846 Method 8260; the 
National Functional Guidelines for Organic Data Validation, June 1991, and DQO Level 111 
requirements. All comments made within this report should be considered when examining 
the analyticaI results. Please refer the specific findings found in each category to the Summary 
of Data Qualification table. - - 

SDG # I5545 

A validation was performed on the Volatile Data from SDG ~ 5 5 4 5 .  The data was evaluated 
based on the foIlowing parameters: 

Data Completeness 
Holding Times 
GCIMS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Continuing Calibrations 

The continuing calibration analyzed exhibited non-compl iant % Ds for compounds which 
required qudification of the data, 



DATA ASSESShENT NARRATIVE 
VOLATIU ANALYSIS 

PAGE - 2 
Continuing Calibrations, continued 

Specific Findings 

The continuing calibration, J3978, contained compounds with %Ds greater than 50% 
but less than 90%. For the samples and noncompliant compounds listed below, the 
positive results are qua1ifie.d as estimated, J. and the non-detect resuIts are qualified as 
estimated, UJ. 

All Samples trichlorofluoromethane 

System Performance and Overall Assessment 

Overall performance was acceptable. The reviewer noted that the trip blank was analyzed as a 
soil. The data reviewer estimates less than 5 % of data required qualifications/rejections. 





SUMMARY OF DATA QUALIFTCATIONS 

i i A M E u R  A J u u l m Q  I1L QL 

All Samples trichlorofluoromethane +I- JIUJ 

Y DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL coIurnn denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

SEMXVOLATILE ORGANICS 
Genera1 

The organic findings offered in this screening report assumes that all d y t i c a l  results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GCIMS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analyticaI and deliverable requirements specified in the SW-846 Method 8270; the 
NationaI Functional Guidelines for Organic Data Validation, June 1991, and DQO Level I11 
requirements. All comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings found in each category to the Summary 
of Data Qualification table. - - 
SDG # US45 

A validation was performed on the Semivolatile Data from SDG L.5545. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GUMS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
FieId Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Continuing Calibrations 

The continuing calibration standard analyzed exhibited a non-compliant % D for one (1) 
compound which required qualification of the data. 



DATA ASSESSMENT N A . R R A m  
SEMlV0L.A- ANALYSIS 

PAGE - 2 
Continuing Calibrations, continued 

Specific Fmdings 

The continuing calibration standard, SO20 1002. D contained compounds with % Ds 
greater than 50 % but less than 90 % . For the samples and noncompliant compounds 
listed below, the positive results are qualified as estimated, J ,  and the nondetect results 
are qudified as estimated, UJ. 

Method BIa& 

The method blank that was analyzed exhibited contamination for di-n-butylphthalate. TICs 
were detected in the method blanks. All B flagged TICs are rejected. 

Spwifk Finding 

Samrrles ComDDund 

GDASB00302 di-n-buty lphthalate CRQL 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 5% of data 
required qualifications 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result vaIue is based on dilution analysis 

CRQL = The sample result for the blank contamimit is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the d y t e  
value reported. 

The sample result for the bIank contaminant is greakr than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
qualifiers. 



SUMMARY OF DATA QUAILWICATIONS 

GDASBOOlOl 2,2'-oxybis(l-chloropro.) +/- JIUJ 
GDASBOO 102 
GDASB0030 1 
GDASB00302 
GDAS300201 
GDASB00202 
042SB00101 
042SB00102 
GDASB00301MS 
GDASB00301 MSD 

4-B CRQL 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used- by the data validation firm . 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the anaIytica1 and deIiverabIe requirements specified 
in the SW846 Method 8080; the National Functional Guidelines for Organic Data Validation, June 
1991; and DQO Level I11 requirements. All comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. - - 

SDG # W545 

A validation was performed on the Pesticide/Aroclor Data fiom SDG L5545. The data was 
evduated based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/ Matr ix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Method Blanks 

The associated method blank exhibited contamination for the target compopnd 4,4'-DDT. 



DATA ASSESSMEW NARRATIVE 

PESTICIDE/AROCLOR ANALYSIS 

PAGE - 2 
Method Blanks, Continued 

Specific &dings 

GDASBOO 102 4,4'-DDT CRQL 

Surrogate Recoveries 

Several field samples exhibited non-compliant TCMX or DCB recoveries. Qualifications are 
required for onIy one sample. 

The sample listed below exhibited a low DCB recovery. The positive results are qualified 
as estimated, J ,  and the nondetect results are qualified as estimated, UJ. 

System Performance and Overall Assessment 

OveraIl performance was acceptable. The data reviewer estimates less than 10% of the data 
required qualifications. 



GLOSSAFW OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusabIe 

D = Resuit value is based on dilution anaIysis 

CATION CODES 

CRQL = The sample resuit for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than IOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 1OX the method blank vaiue. The 
sample result for the blank contaminant is not qualified with any 
blank qua1 ifiers. 



SUMMARY OF DATA QUALIFICATIONS 

042SB00101 4,4'-DDT 
042SB00102 
GDASBOO 101 
GDASB00202 
GDASB00301 

GDASB00102 4,4'-DDT + CRQL 

GDASB00201 ALL +/- JAJJ 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data didation fm 
+ in the DL column denotes a positive result 
- in the DL column denotes a nondetect result 



DATA ASSESSMENT NARRATNIZ 

CHLOrnATED HERBICrnrn 
General 

The organic findings offered in this screening report assumes that a11 analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC performance, and calibration 
results. This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW-846 Method 8150; the National Functional Guidelines for 
Organic Data Validation, June 1991, and DQO Level III requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

- - 
SDG # U545 

A validation was performed on the Chlorinated Herbicides from SDG L5545. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeJMatrix Spike Duplicates 
Fie1.d Duplicates 
Compound Identification 
Compound Quaditation 

* - All criteria were met for this parameter. 

Initial Calibrations 

The initid calibrations that were analyzed by the laboratory for these samples were not 
acceptable for all compound correlation coefficients. 



DATA ASSESSMENT NARRATIVE 
CHLORINATED aERBIClDES 

PAGE - 2 
Initial Calibrations, continued 

Specific Findings 

The initial calibration on 10/27/95, contained compounds with correlation coefficients 
less than 0.990 but greater than 0.850. For the samples and non-compliant compounds 
listed below, the positive results are qualified as estimated, J, and the non-detect results 
are qualified as estimated, UJ. 

All Samples dalapon 

Surrogate Recoveries 

One (1) sample required qualifications based on noncompliant surrogate recoveries. 

Swc Findings 

The following sample exhibited surrogate recovery below the QC limits. All positive 
and non-detect results in the following sample are qualified as estimated, J N J .  

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates that 5 % of data required 
qualifications/rejections. 



GLOSSARY OF DATA QUALWIIERS 

c 
U = Not detected 

J = Ehtimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
qualifiers. 



StJMMARY OF DATA QUALIFICATIONS - ArlMmmQ IZL m 
All Samples dalapon +/- J/UJ 

042SB00 102 All compounds +I- JNJ 

Y DL denotes the Form I qualifier supplied by the laboratory 
QL denotes tbe qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
METALS 

General 

The inorganic findings offered in this screening report assumes that aU analytical results are 
correct as reporled and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the CLP ILM03.0 Method; the Functional Guidelines for Inorganic 
Data Validation, February 1994, and DQO Level Ill requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer 
the specific fmdings found in each category to the Summary of Data Qualification table. 

SDG # L5545 - - 

A validation was performed on the Metals Data from SDG L5545. The data was evaluated 
based on the folIowing parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 
MSAs 

* - All criteria were met for t h i s  parameter. 

Preparation and Field Blanks 

Specific Finding 

The preparation blank exhibited contamination for the following elements. 

Elements Conc. Sam~les affected 
Iron 2.60 mg/kg No impact 
Zinc 0.69 rng/kg No impact 
The USEPA requires that all sample values below five times the preparation, field, DI 
or calibration blank contamhation be quaWed as estimated, "0". The field or DI 
water blanks exhibited contamination but had no impact on the data. 



The preparation blank exhibited negative bias for the following elements. 

Elements Conc. Samples affected 
Potassium -139.0 mgfkg all samples 

The USEPA requires that the reviewer estimated the impact from negative bias. This 
reviewer requires that all positive and non-detect results below ten. times the negative 
bias will be qualified as estimated, "J" or "UJn. 

Duplicate Analysis 

Specific Finding 
- 

The RPD for Calcium was not greater than 35% and will not be qualified. - 

MSAs 

Specific Finding 

The post digestion spike recovery for GFAA was below the lower control limits. AlI 
positive and nondetect results for the listed samples below are qualified as estimated, 
"J" or "UJn. 

Element Sam~le IDS % recoveries 
Thallium 042SB00 102 74 
Thallium GDASB00301 79 
Thallium GDASBOOlOl 81 

The post digestion spike recovery for GFAA was above the upper control Wts. All 
positive results for the listed samples below are qwdified as estimated, "J". 

Element Sarn~le IDS % recoveries 
Selenium 042SB00102 121 
Selenium GDASBOOlOl 121 
Selenium GDASB00202 125 
Selenium GDASB00201 117 
Selenium GDASB00302 115 

Specific Finding 

All sample results left with a *Bn qualifier after all other qualifications, will be 
,qualified with a "Jn qualifier in place of the "B" per Ensafe's request. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL 
all samples K. +/U J/UJ 

QL 

042SB00102, GDASB00301 'Il. +/U J/UJ 
and 042SB00101. 
042SB00102, GDASB00101, Se. 4- J 
202, 201 and 302. 
All "Bn results all analyteS B J 
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SDG# L5552 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

VOA= SW846 VolatiIes 
SV= SW846 Semivolatiles 
PIP = SW846 PesticidelPCB1s 

OPP = SW846 Organophosphorus Pesticides 
EE&El= SW846 Herbicides 

HCR = SW846 Hexavalent Chromium 
TAL = SW846 Metals 
CN= SW846 Cyanide 



DATA ASSESSMENT NARRATIVES , - . ?  



DATA ASSESSMENT NARRATIVE 

VOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that a11 analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GUMS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in the SW-846 Method 8260; the 
National Functional Guidelines for Organic Data Validation, June 1991, and DQO Level IV 
requirements. All comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings found in each category to the Summary 
of Data Qualification table. - - 

SDG # US52 

A validation was performed on the Volatile Data from SDG L5552. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikelMatrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Initial Calibrations 

The initial calibration anaIyzed exhibited non-compliant % RSDs and RRFs for compounds 
which required qualification of the data. 



DATA ASSESSMENT NARRATIVE 
VOLATIfX ANALYSIS 

PAGE - 2 
Continuing Calibrations, continued 

Specific Findings 

The initial calibration, 10/18/95 on GCMS-I, contained compounds with %Ds greater 
than 25 % but less than 50%. For the samples and non-compliant compounds listed 
below, the positive results are quaIified as estimated, J. 

The initial calibration, 10/18/95 on GCMS-I, contained compounds with %'Bs grekter 
than 50% but less than 90%. For the samples and noncompliant compounds listed 
below, the positive.results are qualified as estimated, 3. and the nondetect results are 
qualified as estimated, UJ. 

The initial calibration, 10/18/95 on GCMS-I, contained compounds with W s  less 
than 0.05. For the samples and noncompliant compounds listed below, the positive 
results are qudified as estimated, J. and the nondetect results are rejected, R. 

System Performance and O v e d  Assessment 

Overall performance was acceptable. The data reviewer estimates less than 5 % of data 
required qualifications/rejections. 



GLOSSARY OF DATA QUAL- 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution anaIysis 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the bIank contaminant is rejected and the CRQL for that analyte is 
reported. 

No Action = 

The sampIe result for the blank contaminant is greater than the sample 
CRQL and is less than 1OX the method blank value. The sample result 
for the blank contaminant is qdif ied as non detected at the analyte 
vaIue reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
qua1 ifiers . 



SUMMARY OF DATA QUALIFICATIONS 

tiAMmuQ AIswxmm XUI 4L( 

042CB00902 2-butanone + J 

Y DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation frrm 
f in the DL column denotes a positive result 
- in the DL column denotes a non detect resuIt 



DATA ASSESSMENT NARRATIWI 

SEMIVOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GCIMS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in the SW-846 Method 8270; the 
National Functional Guidelines for Organic Data Validation, June 1991, and DQO Level IV 
requirements. All comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings found in each category b the Summary 
of Data Qualification table. , - , -  

SDG # US52 

A validation was performed on the Semivolatile Data from SDG W552. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibration 
BI& 
Surrogate Reveries  
Matrix SpikeIMatrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quantitation 

* - A11 criteria were met for this parameter. 

Continuing Calibrations 

The continuing calibration standard analyzed exhibited non-compliant % Ds for two (2) 
compounds which required qualification of the data. 



DATA ASSESSMENT NARRATIVE 
SEMnT0LATIL;E ANALYSIS 

PAGE - 2 
Continuing Calibrations, confinued 

Specific Findings 

The continuing calibration standard, S0201002.D contained compounds with %Ds 
greater than 50 % but less than 90 % . For the samples and non-compliant compounds 
listed below, the positive results are qualified as estimated, J,  and the nondetect results 
are qualified as estimated, Uf . 

methyl parathion 
parathion 

Method Blanks 

TIC compounds were detected in the method blanks. A11 B flagged TICS are rejected, 
R. 

System Performance and Overall Assessment 

Overall performance was acceptable. The reviewer noted a contractual error. The laboratory 
analyzed an initid calibration curve using only four (4) calibration points for the part of the 
TCL instead of the method mandated five (5) points. The data reviewer estimates less than 
5 % of data required qualifications 



GLOSSARY OF DATA QUALIFIERS 

m 
U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than IOX the method blank value. The sample resutt 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank wntaminant is qualified as non detected at the analyte 
vaIue reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and.is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
qud ifiers . 



SIIMMARY OF DATA QUALIFICATIONS 

methyl parathion +/- J/UJ 
parathion 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation f i m  
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT N A R R A m  

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 Method 8080; the National Functional Guidelines for Organic Data Validation, June 
1991; and DQO Level IV requirements. All comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data QuaIification table. 

. -  A 

SDG # L5552 

A validation was performed on the Pesticide/Aroclor Data from SDG L5552. The data was 
evaluated based on the following parameters: 

Data CompIeteness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikefMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound 'Quantitation 

* - A11 criteria were met for this parameter. 

Contractual Non-Compliance 

The method requires that all target compounds, including the multi-component compounds, be 
d y z e d  with a five (5) point calibration curve. The laboratory analyzed a single point curve for 
the Arociors 1221, 1232, 1242, 1248, and 1254, Toxaphene, and Chlordane. The data did not 
require qualification because no positive results were reported for the compounds analyzed with 
a single point calibration. 



DATA ASSESSMENT NARRATIVE 

PESTICIDE/AROCLOR ANALYSLS 

PAGE - 2 

Field Duplicates 

The field duplicate pair of samples 042SB00401 and 042CB00401 exhibited positive results for 
one (1) compound. 

Specific Finding 

The field duplicate pair of samples 042SB00401 and 042CB00401 exhibited positive results 
for 4,4'-DDT. The calculated RPD was above the QC limit of 35 %. The positive results 
for 4,4'-DDT are qualified as estimated, J. 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 10% of the data 
required qua1 ifications . 



GLOSSARY OF DATA QUALIFIERS 

OUALWIC ATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation Limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

noN CODFS 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is gram than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Adion = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qua1 ifiers . 



SUMMAW OF DATA QUATBICATIONS 

sL4MmEm - J2L QL 

042CB0040 1 4,4'-DDT 4- J 

* DL denotes the Form 1 qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation fm 
4- in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 



DATA ASSESSMENT NARRATIVE 

CHLOR](NATED HERBICIDES 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the d y t i c a l  and deliverable requirements specified 
in the SW846 Method 8150; the National Functional GuideIines for Organic Data Validation, June 
1991; and DQO LeveI IV requirements. All comments made within this report should be 
considered when examining the analytical results. Piease refer the specific findings found in each 
category to the Summary of Data Qualification table. 

- - - 

SDG # I5552 

A validation was performed on the Herbicide Data from SDG L5552. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
CaI ibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound'Quantitation 

* - All criteria were met for this parameter. 

System Performance and OveraIi Assessment 

Overall performance was acceptable. The data reviewer estimates less than 10% of the data-, 
required qualifications. 



GLOSSARY OF DATA QUALZFIIlEICS 

U = Not detected 

J = Estimated vaIue 

UJ = Reported quanritation limit is qualified as  estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 
- .  - 

D BLANK OUALIXi'ICAmON CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sampIe 
CRQL and is less than IOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank quaIifiers. 



SUMMARY OF DATA QUALIFICATIONS 

sllmmBD - 
NO QUALIFICATIONS ARE REQUIRED. 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL coIumn denotes a nondetect result 



DATA ASSESSMENT NARRATIVE 

ORGANOPHOSPHORUS PESTICIDW 

The organic fmdings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and caIibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 Method 8140; the National Functional Guidelines for Organic Data Validation, June 
1991; and DQO Level IV requirements. All comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. 

- . -  - 
SDG # L5552 

A validation was performed on the Organophosphorus Pesticide Data from SDG L5552. The data 
was evaIuated based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
Fiefd Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Initial Calibrations 

Several initial calibration standards associated with the reported samples exhibited correlation 
coefficients below the QC Iimit of 0.995. 



DATA ASSESSMENT NARRATIVE 

PESTICIDEIAROCLOR ANALYSIS 

PAGE - 2 

Initial Calibrations, Continued 

Specific Findings 

The initial calibration of 10/23/95 contained compounds with correlation coefficients less 
than 0.990 but greater than 0.850. For the samples and the non-compliant compounds 
listed below, the positive results are qualified as estimated, J, and the nondetect resuits 
are qualified as estimated, UJ. - - 

Thionazin 
Phorate 
Sulfotep 

System Performance and Overall Assessment 

Overall performance was acceptable. The dab reviewer estimates less than 10% of the data 
required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

OUALIHCATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 
- , -  - 

CRQL = The sample result for the biank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that andyte is reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. .The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 



SUMMARY OF DATA QUALIF'ICATIONS 

Thionazin 
Phorate 
Sulfotep 

1 DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 



DATA ASSESSMENT NARRATIVE 
METALS 

General 

The inorganic findings offered in this screening report assumes that all analyticaI results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix' spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the CL;P ILM03.0 Method; the Functional Guidelines for Inorganic 
Data Validation, February 1994, and DQO Level III requhements. AU comments made 
within this report should be considered when examining the analytical results. Please refer 
the specific findings found in each category to the Summary of Data Qualification table. 

SDG # L5552 

A validation was performed on the Metals Data from SDG L5552. The data was evaluated 
based on the following parameters. , 

Data Completeness 
Holding Times 
Calibrations 
B h l a  
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 
MSAs 

* - AX criteria were met for this parameter. 

Preparation and Field Bl& 

Specific Finding 

The preparation blank exhibited contamination for the following elements. 

Elements Conc. Samples affected 
Iron 2.60 mglkg no impact 
Zinc 0.69 rng/kg no impact 

The preparation blank exhibited negative bias for the following element. 



Elements Conc. Sam~les affected 
Potassium -147. mgkg all samples 

The USEPA requires that the reviewer qualify data for negative bias when there is 
impact on the data. This reviewer qualifies all results below ten times the 
contamination as estimated, 7" or "UJ". The field or DI water blanks exhibited 
contamination but had no impact on the data. 

Duplicate Analysis 

Specfic Finding 

The Duplicate analyses were in control for all elements. All field dupliwkRPD~ 
were below 50 % . 

MSAs 

Specific Finding 

The post digestion spike recovery for GFAA was below the lower control limits. AU. 
positive and nondetect results for the listed samples below are qualified as estimated, 

or "UJ". 

EIement Sample IDS 96 recoveries 
ThaUium 042CB00902. 77. 

The post digestion spike recovery for GFAA was above the upper control limits. All 
positive results for the listed samples below are qualified as estimated, "5". 

Element Sample IDS % recoveries 
Selenium 042CB00902. 121. 

Specific Finding 

All sample results left with a "B" qualifier after all  other quaUications, witl be 
qualified with a "Jn qualifier in place of the "En per Ensafe's request. 



Sample ID 
All sampIes 
042CB00902. 
042CB00902. 
All "B" results 

SUMMARY OF DATA QUALIFICATIONS 

Anal yte DL 
K. 

QL 
+/u JrnJ 

Se. +/U JfUJ 
Tl. + J 
all analytes B J 
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validation. AJl instrument output, ie. spectra, c b r o m a t o ~  etc., for each sample have been 
care* reviewed. The end-user in urged to review the Specific Emdings and associated Data 
QwEcatio~s presented in this report, Annotated Form Is or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Fonn Is for MSIMSD samples or spreadsheets 
are not annotated. 

The release of this Data Validatian Report is authorized by the following signature: 

6716 Mexico Road . St. Peters. MO 63376 
(31 4) 928-9533 - (314) 278-1828 . Fax (314) 278-2709 



SampIes and F'ractions Reviewed 

Sample Identifications Analytical Fractions 

VOA= SW846 VolatiIes 
SV= SW846 Semivolatiies 
P/P = SW846 PesticideIPCB' s 

HER3 = SW846 Herbicides 
TAL= SW846 Metals 

CN= SW846 Cyanide 



DATA ASSESSMENT NARRAl9IVES 



DATA ASSESShfENT NARRATIVE 

VOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that a11 analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GCIMS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analyticd and deIiverable requirements specified in the SW-846 Method 8260; the 
National Functional Guidelines for Organic Data Validation, June 1991, and DQO Level I11 
requirements. AII comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings found in each category to the Summary 
of Data Qualification table. 

- - 

SDG # L5554 

A validation was performed on the Volatile Data from SDG W554. The data was evaluated 
based on the following parameters: 

Data Compf eteness 
Holding Times 
GCMS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikefMatrix Spike Duplicates 
Field DupIicates 
Internal Standard Performance 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Continuing Calibrations 

*The continuing calibrations analyzed exhibited non-compIiant %Ds for compounds which 
required quaIification of the dam. 



DATA ASSESSMENT NARRATM3 
VOLATIU ANAILYSIS 

PAGE - 2 
Continuing Calibrations, continued 

S ~ I C  Findings 

The continuing calibration, J3978, contained compounds with % Ds greater than 50 % 
but less than 90%. For the samples and non-compliant compounds listed below, the 
positive results are qualified as estimated, J.  and the nondetect results are qualified as 
estimated, UJ. 

trichlorofluoromethane 
. - 

The continuing calibration, J4015, contained compounds with %Ds greater than SO% 
but Iess than 90 % . For the samples and noncompliant compounds listed below, the 
positive results are qualified as estimated, J. and the non-detect results are qualified as 
estimated, UJ. 

trichlorofiuoromethane 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 5% of data 
,required qualifiations/rejections. 



GLOSSARY OF DATA QUALIF'IERS 

M 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

D BLANK OTJAT-ON CORES 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
resuIt for the bIank contaminant is not qualified with any blank 
qualifiers. 



SUMMARY OF DATA QUALIFXCATTONS 

tr ichlorofluoromethane 1 -  J/UJ 

* DL denotes the Form I quaIifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, G U M S  performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in the SW-846 Method 8270; the 
National Functional Guidelines for Organic Data Validation, June 1991, and DQO Level 111 
requirements. All cumments made within this report should be considered when examining 
the analyticaI results. Please refer the specific findings found in each category to the Summary 
of Dah Qualification table. - - 
SDG # L5554 

A validation was performed on the Semivolatile Data from SDG L5554. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GCIMS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound 'Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Continuing Calibrations 

One (1) of the continuing cdibration standards analyzed exhibited a non-compliant %D for one 
(1) compound which required qualification of the data. 



DATA ASmSMENT NARRATIVE 
SEMIVOLATILZ ANALYSIS 

PAGE - 2 
Continuing Calibrations, continued 

Specific Findings 

The continuing calibration standard, S0201002.D contained compounds with %Ds 
greater than 90 % . For the samples and noncompliant compounds listed below, the 
positive results are qualified as estimated, J, and the non-detect results are rejected, R. 

042SB00802 benzoic acid 

Method Blanks 

TICs were detected in the method blanks. All B flagged TICs are rejected. 

System Performance md Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 5 % of data 
required qualifications 



GLOSSARY OF DATA QUALIFERS 

U = Not detected 

J = Estimated vdue 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sampIe result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the anal* 
value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
qua1 ifiers . 



SUMMARY OF DATA QUALIF'ICAIX'IOM 

sAlmmx2 ANALYTE' ILL aL( 

042SB00802 benzoic acid I -  J/R 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL coIumn denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 Method 8080; the National Functional Guidelines for Organic Data Validation, June 
1991; and DQO Level III requirements. A11 comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. 

- . -  

SDG # 1-5554 

A validation was performed on the Pesticide/Aroclor Data fkom SDG L5554. The data was 
evaluated based on the following parameters: 

Data CornpIeteness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikefMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Surrogate Recoveries 

Several field samples exhibited non-compliant DCB recoveries. 



DATA ASSESSMENT NARRATIVE 

PESTICIDEIAROCLOR ANALYSIS 

PAGE - 2 

Surrogate Recoveries, Continued 

Specific Finding 

The sample listed below exhibiled a high DCB recovery. The positive results are qualified 
as estimated, J .  

The sample listed below exhibited a low DCB recovery. The positive results are qualified 
as estimated, J, and the nondetect results are qualified as- estimated, UJ. 

Field Duplicates 

The field duplicate pair of samples 042SB00401 and 042CB00401 exhibited positive results for 
One (1) compound. 

Specific Fmding 

The field duplicate pair of samples 042SB00401 and 042CBOOQOl exhibited positive results 
for 4,4'-DDT. The dcuiated RPD was above the QC Iimit of 35 %. The positive results 
for 4,4'-DDT are qualified as estimated, J. 

System Performance and Overall Assessment 

OveraII performance was acceptable. The data reviewer estimates less than 10% of the data 
required qualifications. 



GLOSSARY OF DATA QUALIFERS 

tT = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 
- - - 

CATION C O D E  

CRQL = The sample resuIt for the blank contaminant is less than the sample CRQL 
and is less than IOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is quaIified as non detected at the anaIyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. The 
sample result for the blank contaminant is nor qualified with any 
blank qualifiers. 



SUMMARY OF DATA QUALll?IcATIONS 

EAhlmEm Aruumm IZL m 
505SB00401 ALL + J 

042SB00802 ALL +/- JIUJ 

042SB0040 I 4,4'-DDT + J 

1: DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation f m  
+ in the DL column denotes a positive result 
- in the DL column denotes a nondetect result 



DATA ASSESSMENT NARRATIVE 
METALS 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the CLP LM03.0 Method; the Functional Guidelines for Inorganic 
Data Validation, February 1994, and DQO Level Ill requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer 
the specific findings found in each category to the Summary of Data Qualification table. 

SDG # L5554 

A validation was performed on the Metals Data from SDG L5554. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
 ma^ Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 
MSAs 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

Specific Finding 

The preparation blank exhibited contamination for the following elements. 

Elements .: ' Conc. samples affected 
Antimony 11 -3 rng/kg no impact 
Iron 2.48 mg/kg no impact 
The USEPA requires that all sample values below five times the preparation, field, DI 
or calibmtion blank contamhation be qualj.f~ed as estimated, "U". The field or DI 
water blmks exhibited contamhation but had no impact on the data. 



Matrix Spike Analysis 

Specific Finding 

The Matrix Spike analysis for Cadmium was below the lower control limits. AU 
positive and nondetect results for all soil samples are qualified as estimated, "J" or 
" UJ1. 

Duplicate Analysis 

Specific Finding 

The Duplicate analysis for Lead was outside the control limits. All positive results 
for dl soil samples are qualified as estimated, "Jn. 

Serial Dilution Analysis 

Specific Finding 

The Serial Dilution analysis for Calcium was outside the control limits. AU positive 
results for all soil samples are qualified as estimated, "J". 

MSAs 

Specific Finding 

The post digestion spike recovery for GFAA was above the upper control limits. All 
positive results for the listed samples below are qualified as estimated, "J". 

Element 
Arsenic 
Selenium 
Selenium 
Selenium 
Selenium 
Sdeniurr. 
Selenium. 
Selenium 

% recoveries 
119 
121 
123 
116 
118 
117 
116 
121 



Specific Finding 

Al! sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a 'J" qualifier in place of the "B" per Ende's request. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL 
All soil samples Cd . +/U 

QL 
J/UJ 

All soil samples Pb. + J 
All soil samples Ca. + J 
042SB00202. As. + J 
0425B00802, 902, 602, Se. 
301 and 502, 505SB00101 
and 402. 
All 7 3 "  results all analytes B J 



HEARTLAND 

SDG#: 
Date: 
Client Name: 
Project/S ite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

L5557 
January 26, 1996 
Ensafe 
Charleston Zone A 
October 9, 1995 - - - 
7 Non-aqueous Sample(s) with 5 MS/MSD(s) 
Lockheed Analytical Services 
National Functional Guidelines for Organic and Inorganic Data, 
June 1991 and February, 1994, respectively 
EPA DQO Level III 
CLP Multimedia SOW 
Volatiles, Sernivolatiles, Pesticides/PCB9s, Organophosphorus 
Pesticides, Herbicides, Hexavalent Chromium, Metals, Cyanide 

Analytical data in this report were screened to determine usability of resuIts and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported 
quality control results. A minimum of 10% of all laboratory caIcuIations have been verified as 
part of this validation. All instument output, i.e. spectra, chromatograms, etc., for each sample 
have been wefully reviewed. The end-user in urged to review the Specific.Findings and 
associated Data Qualifications presented in this report. Annotated Form Is or spreadsheets for 
all samples reviewed are included afkr the Data Assessment Narratives. Form 1s for MSIMSD 
samples or spreadsheets are not annotated. 

6716 Mexico Road - St. Peters, MO 63376 
(31 4) 928-9533 - (3 14) 278-1 828 - Fax (3 14) 278-2709 



SDG# 15557 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

VOA= CLP Volatiles 
P/P= CLP P&cide/PCB's 

OPP= CLP Organophosphorus Pesticides 
HERB = CLP Herbicides 

H a =  CLP Hexavalent Chromium 
TAL= CLP Metals wlcyanide 
CN = CLP Cyanide 



DATA ASSESSMENT NARRATIVES . -  
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DATA ASSESSMENT AND N A R R A m  

VOLATILE ORGANICS 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrk spike recoveries, GCfMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the U.S. EPA SW846, Method 8260 Appendix 
IX; the National Functional Guidelines for Organic Data Review, June f 991, and DQO Level IV. 
All comments made within this report shouId be considered when examining the analytical results. 
Please refer the specific findings found in each category to the Summary of Data Qualifications 

- - 
table. 

SDG # US57 

A validation was performed on the Volatile Data from SDG L5557. The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Internal Standard PerEormance 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicate 
Field ~ u ~ l i k t e s  
Compound Identification /Quantitation 

* - All criteria were met for this parameter 

Initial Calibrations 

The initial calibrations that were analyzed by the laboratory for these samples were not acceptable 
for all compound %RSDs and the average RRFs for all of the compounds did not meet the initial 
calibration criteria. . . 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 2 
Initial calibrations (continued) 

Specific Finding: 

1. The initial calibration analyzed on, 10/18/95, contained compounds with RRFs less than 
0.05. For the samples and non-compliant compounds listed below, qualify all positive 
results as estimated (5) and reject dl non detects (R). 

28878MB 1,4-dioxane . -  - 
GDACB0070 1 
GDACB0050 1 
GDACBOl 101 

Continuing calibrations 

The continuing calibrations that were analyzed with this data package exhibited %Ds that were 
not within %D continuing calibration criteria. All RRFs were within calibration criteria. 

Specific Ending: 

The continuing calibration, E2359, contained compounds with % Ds greater than 50 % , but 
less than 90%. For the samples and noncompliant compounds listed below, q d i @  a11 
positive results as estimated (J) and all non detects as estimated (UJ). 

GDACB0070 IRE acetone 
2-butanone 

The continuing calibration, E2359, contained compounds with RRFs less than 0.05. For 
the samples and non-compliant compounds listed below, qualify all positive results as 
estimated (J) and reject all non detects (R). 



DATA ASSESSMENT AND NARRATIVE 

VOLATIUE ANALYSIS 

PAGE - 3 

Internal Standards 

All internal standard EICP areas did not meet the internal standard EICP area QA/QC criteria. 

Specific Finding: 

The Samples listed below, exhibited low internal standard areas. Qualify all associated 
positive results as estimated (J) and all non detects as estimated (UJ). 

GDACB0070 IRE pentafluorobenzene 
1,4-difluorobenzene 
chlorobemned, 
1 ,LMichlorobenzene-d, 

Method Blanks 

methylene chloride 

ComDound 

methylene chloride CRQL 

Surrogates 

A11 of the surrogate recoveries for the all blanks and samples were not within QMQC limits. 

Specific &ding: 

The samples listed below, exhibited low sunogate recoveries for bromofluorobenzene. 
Qualify all positive resulb as estimated (J) 'and dl non detects as estimated (UJ). 



DATA ASSESSMENT AND NARRATIVE 

VOLATIIX ANALYSIS 

PAGE - 4 

Compound Ident~cation/Quantitation 

Specific Finding: 

Reject all results for the sample GDACB00701RE, due to non compliant internal standard 
areas. 

System Performance and Overall. Assessment - - - 

The overall system performance was fkii. The laboratory did not encounter any large problems. 
The data reviewer estimates that less than 5 % of the data is qualified. 



GLOSSARY OF DATA QUALWlJ3RS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qua1ifie.d as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 
- - 

K = Result is biased high 

L = Result is biased low 

CRQL = The sample result for the biank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sampIe result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than IOX the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. . 

The specific findings will be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data vaIidation process 
that resulted in the qualification of the data. 



SUMMARY OF DATA QUfiIFICATIONS 

acetone 
2-butanone 

isobutanol 
1,4-dioxane 

Alf associated analytes + /- 
1,4-dichlorobenz~ne-d, 

methylene chloride 

All anal* 

All anidytes 

CRQL 

JIUJ 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation f m  
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GUMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the U.S. EPA SW846, Method 8270 Appendix 
IX, National Functional Guidelines for Organic Data Review, and DQO Level IV. All comments 
made within this report should be considered when examining the analytical results (Form 1's). 

SDG # L5557 
- - 

A validation was performed on the Semivolatile Data from SDG L5557. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
G C N S  Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicate 
Field Duplicates 
Compound Identification /Quantitation 

* - All criteria were met for this parameter 

Continubg calibrations 

The continuing calibrations that were analyzed with thii data package exhibited %Ds that were 
not within %D continuing caIibration criteria. All W s  were within calibration criteria. 



DATA ASSESSMENT AND NARRATIVE 

SEMXVOLATIIX ANALYSIS 

PAGE - 2 

Continuing caiibrations (continued) 

Specific Finding: 

The continuing calibration, 502010021301003, contained compounds with %Ds greater 
than 50  %, but less than 90%. For the samples and non-compliant compounds listed 
below, qualify all positive resuits as estimated (9 and all non detects as estimated (UJ). 

GDACBOl101 methyl parathion 
parathion 

The continuing calibration, S02010021301003, contained compounds with %Ds greater 
than 50 96, but less than 90%'. For the samples and non-compliant compounds listed 
beIow, qualify all positive results as estimated (9 and all non detects as estimated (UJ). 

The continuing calibration, S0201002/301003, contained compounds with %Ds greater 
than 90%. For the samples and non-compliant compounds listed below, qualify all 
positive results as estimated (J) and reject all non d e k t s  (It). 

GDACB0050 1 methyl parathion 
GDACB00701 parathion 

System Performance and Overall Assessment 

The overall system performance was fair. The data package exhibited a contractual non 
compliances. The laboratory reported in the case m t i v e  that the 120 ng std for one of the 
initial calibration was outside of calibration criteria, therefore, only a four point calibration was 
used. Method 8270 requires a minimum of a five point cdibraiion for all compounds page 8270- 
11, section 5.4. The data reviewer estimates that less than 5 % of the data is qualified. 



GLOSSARY OF DATA QUALZF'IERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 
- - 

K = Result is biased high 

L = Result is biased low 

CRQL = The sample result for the blank contaminant is Less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank vdue. The sampIe result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than IOX the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. . 

The specific findings will be noted in numerid form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



SUMMARY OF DATA QUALIFICATIONS 

methyl parathion 
parathion 

methyl parathion 
parathion 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation € I  
+ in the DL column denotes a positive result 
- in the DL coIumn denotes a non detect result 



DATA ASSESSmJT N A R R A m  
CEJLORINATED PESTICIDES 

PAGE - 3 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates that 5 % of data required 
qualificatiom/rejections. 



GLOSSARY OF DATA QUALIFIERS 

c 
U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

- - -  - 
nu- 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than IOX the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the Hank contaminant is not qualified with any blank 
qualifiers. 



SUMMARY OF DATA QUALIFICA?rONS 

GDACBOOSOl aldrin +/- J/UJ 
GDACBOl101 p-BHC 

6-BHC 
Heptachlor epoxide 
y-chlordane 
a-chlordane 
4,4'-DDE 
Endosulfan I1 
Endrin aldehyde 
Endosulfan sulfate 
Endrin ketone 
Kepone 

GDACBOl 101 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL coIumn denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

ORGANOPHOSPHORUS PESTICIDES 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding tirnes, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 Method 8140; the National Functional Guidelines for Organic Data Validation, June 
1991; and DQO Level IV requirements. All comments made within this report should be 
considered when examining the analytrcal results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. 

- - 
SDG # I5557 

A didation was performed on the Organophosphorus Pesticide Drita from SDG L5557. The data 
was evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpiketMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - A11 criteria were met for this parameter. 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 10% of the data 
required qualifications. 



GLOSSARY OF DATA QUALTFlERS 

U = Not detected 

J = Estimated value 

UJ = Reported quatitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is repofled. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than IOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

The sample'result for the blank contaminant is greater than the 
sampIe CRQL and is greater than 10X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank: qualifiers. 



SUMMARY OF DATA QUAT_IDlCATIONS - - DL QL 

NO QUALIFICATIONS ARE REQUIRED. 

* DL denotes the Form I quaiifier supplied by the laboratory 
QL denotes the qualifier used by the data validation fm 
+ in the DL column denotes a positive result 
- in the DL column denotes a nondetect result 



DATA ASSESSMENT NARRATIVE 

CHLORINATED HErnICrnIEs 

General 

The organic findiigs offered in this screening report assumes that d l  analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
resuits, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compIiance relative to the analytical and deliverable requirements specified 
in the SW846 Method 8150; the National Functional Guidelines for Organic Data Validation, June 
1991; and DQO Level IV requirements. A11 comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. 

- - 
SDG # L5557 

A validation was performed on the Herbicide Data from SDG L.5557. The data was evaluated 
based on the following parameters: 

Data CompIeteness 
Hotding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 10% of the data 
required qua1 ifications. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BTA.NK O U m -  

CRQL =  he sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than IOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the anal* value 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X h e  method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

Ei'WEmm - m m 
NO QUALIFICATIONS ARE REQUIRED. 

* DL denotes the Form I qualifier suppIied by the laboratory 
QL denotes the qualifier used by the data validation fmn 
+ in the DL column denotes a positive result 
- in the DL column denotes a nondetect result 



DATA ASSESSMENT NARRATIVE 
METALS, CYANlDE AND HEX CR. 

General 

The inorganic findings offered in this screening report assumes that alI analytical results are 
correct as reported and is based upon the examhation of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the CLP ILMO3.0 Method; the Functional Guidelines for Inorganic 
Data Validation, February 1994, and DQO Level III requirements. All comments made 
within lhis report should be considered when mmhing the analytical results. Please refer 
the specific findings found in each category to the Summary of Data Qualification table. 

SDG # L5557 - - 

A validation was performed on the Metals and Cyanide Data from SDG W557. The data 
was evaluated based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 
MSAs 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

Specific Finding 

The preparation blank exhibited contamination for the following elements. 

Elements Conc. Samples affected 
Iron 2.43 mg/kg no impact 
Zinc 0.90 mgtkg no impact 



The USEPA requires that all sample values bdow five times the preparation, field, DI 
or calibration blank contamination be quaZified as non-detect, "Un. The field or DI 
water blanks exhibited contamination but had no impact on the data. 

Matrix Spike Analysis 

Specific Finding 

The Matrix Spike analysis for Antimony for soils was below the lower control Limits. 
All positive and nondetect results for all soil samples are qualified as estimated, "J" 
or "UJ1'. 

Duplicate Analysis 

Specific Finding 

The field duplicate and laboratory duplicate W D s  were within the 50% criteria. 

MSAs 

Specific Finding 

The post digestion spike recovery for GFAA was below the lower control limits. All 
positive and nondetect results for the fisted samples below are qu.aMed as estimated, 
"Jn or "UJn. 

Element Sample IDS % recoveries 
Arsenic GDACB00501 84 
Selenium GDACBOllOl 78 
Selenium GDACB00701 83 

Specific Finding 

All sample results left with a "B" qualifier after all other qwdif-ications, will be 
qualified with a "J" qualifier in place of the &B" per Ensafe's request. 



SUMMARY OF DATA QUALIFTCATIONS 

Sample TD 
All soil samples 
GDACB0050 1. 
GDACBOl101 and 00701. 
All "Bn results 

Anal* DL QL 
Sb. +/U J/UJ 
As. +/U J/UJ 
Se. 
all analytes B J 
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Analytical Fractions: 

Data Validation Report 

L5563 
J a n u ~ ~ y  26,1996 
Ensafe, Thc. 
Charleston Zone A 
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48 Non-aqueous SamplHs) with 4 MSMD(s)  
hckheed Analytical Services 
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SWS46 Third Edition 
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Cyanide 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requiremeats and deherables. This screening assumes 
analytical r e d s  are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of aII laboratory calculations have been veriiied as part of this 
validation. All imtmment output, ie. spectra, chromatograms, etc., for each sample bave been 
carefully reviewed. The end-usm, in urged to review the S p d c  Findings and associated Data 
Qdifications presented in this report. Annotated Form Is or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1s for MSMSD samples or spreadsheets 
are not annotated 

foIlowing signature: 

6716 Mexico Road - St. Peters, MO 63376 
(3 14) 928-9533 - (31 4) 278-1 828 . Fax (3 14) 278-2709 



SDG# L5563 

Samples and Fractions Reviewed 

Smplc ldentificalions Analytical Fractions 

V O k  SW846 Volatilcs 
SV= SW846 Semivolatilcs 
P/P SW846 PesticidePCB 

HERB= SW846 Herbicides 
TALF SW846 Metals 
CN= SW846 Cyanida 
PH= pH 



DATA ASSESSMENT NARRATIVES - - 
. - 



DATA ASSESSMENT AND NARRATIVlE 

VOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that a11 analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, G U M S  performance, tuning results, calibration 
results and interm1 standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the U.S. EPA SW846, Method 8260 Appendix 
IX; the National Functional GuideIines for Organic Data Review, June 1991, and DQO Level 111. 
AIl comments made within this report should be considered when examining the analytical results. 
Please refer the specific findings found in each category to the Summary of Data Qualifications 
table. - - 

SDG # L5563 

A vdidation was performed on the Volatile Data from SDG L5563. The data was evaluated based 
on the following parameters. 

Data Compieteness 
Holding Times 
GCIMS Tuning 
Calibrations 
Internal Standard Performance 
BIanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike DupIicate 
Field Dupli&s 
Compound Identification /Quantitation 

* - All criteria were met for this parameter 

Continuing calibrations 

The continuing cdibrations that were analyzed with this data package exhibited %Ds that were 
not within %D continuing calibration criteria. A11 RRFs were within calibration criteria. 



DATA ASSESSmW AND NARRATIVE 
VOLATlIlE ANALYSIS 

PAGE - 2 

Continuing calibrations (continued) 

Specific Fimding: 

The continuing calibration, C0238, contained compounds with %Ds greater than 25 %but 
less than 50%. For the samples and non-compliant compounds listed below, qualify ali 
positive results as estimated (J). 

505SB00702 acetone 
505SB00802 - - 

The continuing calibration, C0256, contained compounds with %Ds greater than 2.5 %but 
less than 50%. For the samples and non-compliant compounds listed below, qualify all 
positive results as estimated (J). 

The continuing calibration, C0329, contained compounds with %Ds greater than 50%, but 
less than 90%. For the samples and non-compliant compounds listed below, qualify all 
positive results as estimated (J) and d l  non detects as estimated (UJ). 

043SB00102DLl chloroethane 

The continuing calibration, 54085, contained compounds with %Ds greater than 50%, but 
less than 90%. For the samples and non-compliant compounds listed below, qualify all 
positive results as estimated (J) and all non detects as estimated (UJ). 

The continuing calibration, J4085, contained compounds with %Ds greater than 90%. For 
the samples and non-compliant compounds listed below, qualify ail positive results as 
estimated (J) and reject all non detects (R). 

GDASB01201 chloroethane 
043SB00402 
043SBOO502DL 
GDASBOl102 



DATA ASSESSMENT AND NARRATfVE 
VOLATEX ANALYSLS 

PAGE - 3 

Internal Standards 

AII internal standard EICP areas did not meet the internal standard EICP area QAfQC criteria. 

Specific Finding: 

The Samples listed below, exhibited low internal standard arm. Qualify all assilciated 
positive results as estimated (J) and dl non detects as estimated (UJ). 

043SB00 102 pentafluorobenzene - - 
043SB00102DL 1,4-difluorobenzene 
GDASBO1102RE ch10robenzene-d~ 
GDASBO 1 102 1,4-dichlorobenzene-d, 

043SB0030 1 1,4dichlorobenzene-d, 
043SB00601 
043SB0030 1MS 
043SB00301 MSD 
505SB00501RE 
505SB00702RE 

Method Blanks 

methylene chloride 

acetone 
2-butanone 
2-hexanone 



DATA ASSESSMENT AND NAlZRA'ITVE 
VOLATILE ANALYSIS 

PAGE - 4 

Method Blanks (continued) 

GDASBO1102 rnethylene chloride 

acetone 

Trip Blanks 

Associated blank ComDound 

methylene chloride 
chloroform 

042SB0 100 1 methylene chloride 
043SB00 10 1 
043SB00201 
043SB00602 
505SB00801 
505SB00901 
505S30 1002 
505SB01101 
505SB0 1202 
GDASBO1102 
GDASB01302 

methylene chloride 

CRQL 

U 

CRQL 

CRQL 



DATA ASSESSMENT AND NARRATIVE 
VOLA- ANALYSIS 

PAGE - 5 

Surrogates 

All of the surrogate recoveries for the all blanks and samples were not within QA/QC limits. 

Specific Finding: 

The samples listed below, exhibited low surrogate recoveries for brornofluorobenzene. 
Qualify a1 l positive results as estimated (J) and all non detects as estimated (UJ). 

Compound IdentiiYcation/Quantitation 

Specific F'iuding: 

For samples 043SB00102 and 043SB00502, reject all E-flagged results in favor of the D- 
flagged results in the diluted sample. For the diluted samples 043SB00102 and 
043SB00502, reject all results (UR) except for the D-flagged results with corresponding 
E-flagged results. 

Reject all results for the re-analyzed samples listed below, in favor of the original simple 
analysis due to non compliant internal standard areas and/or surrogate recoveries. 

O O G  



DATA ASSESSMENT AND NARRATIVE 
VOLATILE ANALYSIS 

PAGE - 6 

System Performance and Overall Assessment 

The overall system performance was fair. The laboratory did not encounter any large problems. 
The data reviewer estimates that less than 5% of the data is qualified. 



GLOSSARY OF DATA QUALIFIERS 

OUALlFiCATKON CODES 

U = Not detected 

3 = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusabIe 

NJ = Presumptive evidence for the presence of the material at an estimated value 
- - 

K = Result is biased high 

L = Result is biased low 

~ A T X F I C A T I O N  CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than IOX the method blank vdue. The sample result for the 
blank contaminant is rejected and the CRQL for that anaIyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the mehod bIank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. . 

The specific frndings wiIl be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



SUMMARY OF DATA QUALIFICATIONS 

FA MPLE ID ANaLXEm DL a 
505SB00702 acetone 
505SB00802 

043SB00 102DL1 chloroethane + /- JIUJ 

GDASBO 1201 trichlorofluorornethane + I- J/UJ 
043S3004.02 
043SB00502DL 
GDASBO 1 102 

GDASB01201 chloroethane 
043SB00402 
043SB00502DL 
GDASBO 1102 

O43SB00102 
043SB00102DL 
GDASBO1102RE 
GDASBO 1 102 

All associated analytes + /- J/UJ 
pentafluorobenzene 
1, Mifluorobenzene 
chlorobemne-d, 
1,4-dichlorobenzene-d, 

043SB00102DLl chlorobenzene-d, 
043SB00601RE 1,4-dichlorobenzene-d, 
043SB00502 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation fum 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



S-Y OF DATA QUALIIFTCATIONS 

Page - 2 

GDASBOl102 rnethylene chloride + CRQL 

acetone 

043SB00602 2-butanone + CRQL 

042SB0100 1 rnethylene chloride + CRQL - - 
043SB00101 
043SB0020 1 
043SB00602 
505SB00801 
505SB00901 
505SB01002 
505SB01101 
50SSB01202 
GDASBO1102 
GDASBO 1302 

rnethylene chloride 

li: DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation fm 
f in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



SUMMARY OF DATA QUALIFICATIONS 

Page - 3 - DL i2-L 

All analytes + 1- J/UJ 

All E-flagged results + 

All results except + I- 
D-flagged results 

AII analytes + I- 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qudifier used by the data validation fxin 
+ in the DL wIumn denotes a positive result 
- in the DL wlurnn denotes a non detect result 



DATA ASSESSMENT AND NARRATIVE 

SEMrvOLATI[LE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the U.S. EPA SW846, Method 8270 Appendix 
IX; National Functional Guidelines for Organic Data Review, and DQO Level 111. All comments 
made within this report should be considered when examining the andytical results (Form 1's). 

SDG # L5563 
- - - 

A validation was performed on the Semivolatile Data from SDG 15563. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Internal Standard Performance 
31 anks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicate 
Field Duplicates 
Compound Identification /Quantitation 

* - All criteria were met for this parameter 

Continuing calibrations 

The continuing calibrations that were analyzed with this data package exhibited %Ds that were 
not within %D continuing calibration criteria. All RRFs were within calibration criteria. 



DATA ASSESSMENT AND NARRATICVE 

SEMIVOLATILE ANALYSIS 

PAGE - 2 

Conthlluing calibrations (continued) 

Specific Finding: 

The continuing calibration, 50201002, contained compounds with %Ds greater than 50%, 
but less than 90%. For the samples and noncompliant compounds listed below, qualify 
all positive results as estimated (J) and a11 non detects as estimated (UJ). 

The continuing calibration, ~020102, contained compounds with I D S  greater than 50 2, 
but less than 90 %. For the sampIes and non-compliant compounds listed below, quaIify 
a11 positive results as estimated (J) and all non detects as estimated (UJ). 

GDASB00702 benzoic acid 
GDASB00602 
GDASR00802 
GDASB01202 
043SB00501 
043SB00401 
043SB00402 
043SBOO502 
GDASBO1302 

System Performance and OveraIl Assessment 

The overdl system performance was fair. The laboratory did not encounter any large problems. 
The data reviewer estimates that less than 5 % of the data is qualified. 



GLOSSARY OF DATA QUALWIERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 
- - - 

K = Result is biased high 

L = Result is biased low 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greakr than 10X the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 

The specific frndings wiil be noted in numerical form on the Form Is in tbis data validation report. 
These specific finding footnotes wiIl reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



SUMMARY OF DATA QUALIFICATIONS 

GDASB00702 benzoic acid 
GDASB00602 
GDASB00802 
GDASB01202 
043s300501. 
043SB0040 1 
043SB00402 
043SB00502 
GDASBO 1302 

* DL denotes the Form 1 qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

CHLORINATED PES'XTCIDES 
General 

The organic findings offered in this screening report assumes that ail analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC performance, and calibration 
results. This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW-846 Method 8080; the National Functional Guidelines for 
Organic Data Validation, June 1991, and DQO Level III requirements. All comments made 
within this report should be considered when examining the dyt ica l  results. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

- - - 
SDG # 15563 

A validation was performed on the Chlorinated Pesticide Data from SDG L5563. The data 
was evaluated based on the following parameters: 

Data Completeness 
Holding Times 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikelMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Continuing CaIibrations 

The continuing calibrations that were analyzed by the laboratory for these samples were not 
acceptable for all compound %Ds. 



DATA ASSESSM3EW NAKRATXVIE 
CELOFUNATED PESTICIDES 

PAGE - 2 
Contiuuing Calibrations, continued 

Specific Findings 

The continuing calibrations on 11/04/95, at 0242/0324/0407, contained compounds 
with % Ds greater than 15 % but less than 50 % . For the samples and non-compliant 
compounds listed below, the positive results are qualified as estimated, 1. 

GDASB00601 4,4'-DDE - - - 
GDASBOlOOl 

The continuing calibrations on 11/04/95, at 0242/0324/0407, contained compounds 
with % Ds greater than 50 % but less than 90 % . For the samples and noncompliant 
compounds listed below, the positive results are qualified as estimated, J, and the non- 
detect results are qualified as estimated, UJ. 

GDASB00902 aldr in 
GDASB00601 P-BHC 
GDASBOlOOl 6-BHC 

Heptachior epoxide 
y -chlordane 
a-chlordane 
4.4'-DDE 
Endosulfan I1 
Endrin aldehyde 
Endosulfan sulfate 
Endrin ketone 
Kepone 

Surrogate Recoveries 

Five (5) samples required qualifications based on non-compliant surrogate recoveries. See the 
specific findings on the following page. 



DATA ASSESSMENT NARRATIVE 
CHLORINATED PESTICIDES 

PAGE - 3 
Surrogate Recoveries, continued 

Specific F'indings 

The following samples exhibited a surrogate recovery below the QC limits. All 
positive and nondetect results in the following samples are qualified as estimated, 
J/UJ. 

GDASB00601 
GDASBO 1001 
505SB00201 

The following samples exhibited a surrogate recovery above the QC limits. All 
positive results in the following samples are quaIified as estimated, J. 

Compound Quantitation 

The following samples required dilutions to accurately quantitate some of the detected 
target compounds. For the following samples, the E flagged results are rejected, R, in 
favor of the results reported from the dilution analysis. All other results from the 
dilution anaIyses are rejected, UR. 

The positive results for the noted compounds in the following samples are qualified as 
estimated, J,  because the concentration is above the calibration range. 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates that 5 % of data required 
qualifications/rejectiom. 



GLOSSARY OF DATA QUALLFIERS 

U = Not detected 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is Iess than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that anaIyte is 
reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than IOX the method blank value. The sample result 
for the blank contaminant is qualified as non detected a t  the andyte 
value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
resuIt for the blank contaminant is not qualified with any blank 
qua1 ifiers . 



SUMMARY OF DATA QUALIFICATIONS 

GDASB00902 aldrin + JKJJ 
GDASB00601 P-BHC 
GDASB01001 6-BHC 

Heptachlor epoxide 
y -chlordane 
a-chlordane 
4,4'-DDE 
Endosulfan II 
Endrin aldehyde 
Endosulfan sulfate 
Endrin ketone 
Kepone 

GDASB00801 
GDASBO 1301 

All Compounds 

All Compounds 

A11 E Flagged 

A11 except D Flagged + R 

All E flagged 



SUMMARY OF DATA QUALIFICATIONS 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL coiurnn denotes a non detect resuIt 



DATA ASSESSMENT NARRATIVE 

CHLORINATED HERBICIDES 

General 

The organic fmdings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the andytical and deliverable requirements specified 
in the SW846 Method 8150; the National Functional Guidelines for Organic Data Validation, June 
1991; and DQO Level 111 requirements. All comments made within this report should be 
considered when examining the analytical results. f lease refer the specific findings found in each 
category to the Summary of Data Qualification table. - 

SDG # L5563 

A validation was performed on the Herbicide Data from SDG L5563. The data was evaluated 
based on the following parameters: 

Data CompIeteness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
compound Quantitation 

* - All criteria were met for this parameter. 

Initial Calibrations 

One (I) initial calibration standard associated with the reported samples exhibited correlation 
coefficient below the QC limit of 0.995. 



DATA ASSESSMENT NARRATIVE 

PESTICIDE/AROCLOR ANALYSIS 

PAGE - 2 

Initial Calibrations, Continued 

Specific Findings 

The initial calibration of 10/27/95 contained a compound with a correlation coefficient 
less than 0.990 but greater than 0.850. For the samples and the non-compliant 
compound listed below, the positive results are qualified as estimated, 3, and the non- 
detect results are qualified as estimated, UJ. - - - 

All samples Dalapon 

System Performance and Overall Assessment 

Overdl performance was acceptable. The data reviewer estimates less than 10% of the data 
required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation Iimit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution andysis 
- - 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than IOX the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

The sample resuIt for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified 
with any blank qualifiers. 



S-Y OF DATA QUALIFICATIONS 

EiAMmsm - QL ad 

A11 samples Dalapon +I- J/UJ 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation fm 
+ in the DL column denotes a positive result 
- in the DL column denotes a nondetect result 



DATA ASSESSMENT NARRATIVE 
METALS AND CYANIDE 

General 

The inorganic findings offered in this screening report assumes that a l l  analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the CLP ILM03.0 Method; the Functional Guidelines for Inorganic 
Data Validation, February 1994, and DQO Level III requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer 
the specific findings found in each category to the Summary of Data Qualification table. 

SDG # L5563 - - - 

A validation was performed on the Metals Data from SDG L5563. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matfix DupLicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 
MSAs 

* - AU criteria were met for this parameter. 

Preparation and Field Blanks 

Specific Finding 

The preparation blank exhibited contamination for the following elements. 

Elements Conc. Samples affected 
Iron 11.1 mg/kg no impact 
Zinc 1.34 mg/kg no impact 
The USEPA requires that all sample d u e s  below five times the preparation, field, DI 
or calibration blank contamination be qualified as nondetect, "U". The field or DI 
water blanks exhibited contamination but had no impact on the data. 



Matrix Spike Recovery 

Specific Finding 

The Matrix Spike recoveries for soils for Mercury and Manganese were below the 
lower control limits. All positive and nondetect results are qualified as estimated, 
uJn or "UJt'. 

Duplicate Analysis 

Specific Finding 

The Duplicate analyses for soils for Calcium, Chromium and Iron were weide the 
control limits. All positive results are qualified as estimated, "J". The RPD for 
Lead was not greater than 35% and will not be qualified. The differences for 
.Magnesium and Nickel were not greater than 2 times the CRDL and will not be 
qualified. 

SeriaI Dilution 

Specific Finding 

The Serial Dilution for soils for Magnesium was outside the control limits. AU 
positive results are qualified as estimated, "J". 

MSAs 

Specific Finding 

The post digestion spike recovery for GFAA was below the lower control limits. All 
positive and non-detect results for the listed samples below are qualit'ied as estimated, 
"Jn or ''UJ". 

Element Sample IDS % recoveries 
Selenium 002SB02801 84 
Selenium 043SB00301 78 
Selenium 043SB0040 1 8 1 
Selenium 043SB00402 77 
Selenium 043SBM3601 84 
Selenium 505SB00201 74 



Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 

505SB0301 
505SB0070 1 
50SSB00702 
505SB00801 
505SB00901 
GDASB00601 
GDASBCM02 
GDASB00701 
GDASB00702 
GDAS130090 1 
GDASB00801 
GDASBOlOOl 
GDASBO 1 102 
GDASB01202 
GDASB01301 
GDASB01302 

Specific Finding 

The post digestion spike recovery for GFAA was above the upper control Limits. All 
positive results for the listed samples below are qualified as estimated, "J". 

Element Sample IDS % recoveries 
Arsenic GDASBO 1302 120 

Specific Finding 

All sample results left with a "B" qualifier after aIl other qualifications, will be 
qualified with a " J n  qualifier in place of the "Bn per Ensafe's request. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL 
All samples Hg and Mn. +/U 

QL 
J/UJ 

All samples Ca, Cr and + J 
Fe. 

All samples Mg- + J 
00281302801, 042SB01001, Se. +/U J/UJ 
043SB00301, 401, 402, 
502, 601, 505SB00201, 
301, 701, 702, 801, 
802, 901, 1101, 
GDASB00502, 601, 602, 
701, 702, 802, 901, 1001, 
1102, 1202 and 1302. 
GDASB01302. 
All "B" results 

As. 
aJI anaIytes 
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SDG# 5568 

Samples and Fractions Reviewed 

Sample Identifications AnalyticaI Fractions 

VOA = SW846 VolatiIes 
SV= SW846 SemivoIatiIes 
PIP = SW846 PesticidePCB's 

OPP= SW846 Organophosphorus Pesticides 
HEiRB = SW846 Herbicides 
HCR = SW846 Hexavalent Chromium 
TAL= SW846 Metals 

CN= SW846 Cyanide 
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DATA ASSESSMENT NARRATIVE 

VOLATJLE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GUMS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the anaIyticaI and deliverable requirements specified in the SW-846 Method 8260; the 
National Functional Guidelines for Organic Data Validation, June 1991, and DQO Level IV 
requirements. All comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings found in each category to the Summary 
of Data Qualification tabIe. 

- - 

SDG # I5568 

A validation was performed on the Volatile Data from SDG W568. The data was evaluated 
based on the folkowing parameters: 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Continuing Calibrations 

The continuing calibration analyzed exhibited non-compliant %Ds for compounds which 
required quaIification of the data. 



DATA ASSESSMENT NAXCRATNE 
VOLATILE ANALYSIS 

PAGE - 2 
Continuing Calibrations, continued 

Specific Findings 

The continuing calibration, E0095.D, contained compounds with %Ds greater than 
50% but less than 90%. For the samples and non-compliant compounds listed below, 
the positive results are qualified as estimated, J .  and the nondetect results are qualified 
as estimated, UJ. 

GDAEB00701 chloroethane 
GDADB00701 trichlorofluorornethane 

Method Blanks 

The method blank exhibited contamination for acetone. However, the compound was detected 
in the MSJMSD samples only so qualifications of the field samples were not required. 

System f erformance and Overall Assessment 

Overall performance was acceptable. The reviewer noted that the wrong date was on the 
initial calibration data. Further, the laboratory did not submit internal standard area 
summaries. The reviewer used raw data to verify the internal standard area recoveries. The 
data reviewer estimates less than 5 % of data required qualificationslrejections. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample resuIt for the blank contaminant is less than the sample 
CRQL and is less than 1OX the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

The sample result for the blank contaminant is.greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

No Adion = The sampIe result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
qualifiers. 



S-Y OF DATA QUALIFICATIONS 

GDAEB00701 chloroethane +I- J/UJ 
GDADB00701 tr ichlorofluorornethane 

z DL denotes the ~ o r m  I qualifier supplied by the laboratory 
QL denotes the quaIifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATW 

SEMIVOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, bIank 
analysis results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in the SW-846 Method 8270; the 
National Functional Guidelines for Organic Data VaIidation, June 1991, and DQO Level 111 
requirements. All comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings found in each category to the Summary 
of Data Qualification table. 

- - 

SDG # I3568 

A validation was performed on the Semivolatile Data from SDG L5568. The data was 
evaluated based on the following parameters: 

Data Completeness 
HoIding Times 
GUMS Tuning 
CaIibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Continuing Calibrations 

The continuing calibration standard analyzed exhibited non-compliant %Ds for three (3) 
compounds which required qualification of the data. 



DATA ASSESSMENT NARRATIVE 
SEMZVOLATIIX ANALYSIS 

PAGE - 2 
Continuing Calibrations, continued 

Specific Fmdiugs 

The continuing calibration standard, S0301003. D and S0201002. D contained 
compounds with %Ds greater than 50% but less than 90%. For the samples and non- 
compliant compounds listed below, the positive results are qualified as estimated, J, 
and the nondetect results are qualified as estimated, UJ. 

methyl parathion 
n-nitrosomethylehylamine 
famhr 

System Performance and Overall Assessment 

Overall performance was acceptable. The reviewer noted a contractual error. The laboratory 
analyzed an initial calibration curve using only four (4) calibration points instead of the 
method mandated five (5) points. The data reviewer estimates less than 5 % of data required 
qud ifications 



GLOSSARY OF DATA Q U A L m R S  

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = ResuIt value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is Iess than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

GDAEB0070 1 methyl parathion -t- /- J/UJ 
GDADB0070 1 n-nitrosomethylethylarnine 

famfur 

* DL denotes the Form T quaIifier supp1ie.d by the laboratory 
QL denotes the qualifier used by the data validation f r m  
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NAMUTIVE 

PESTICIDE/AROCLORS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported hoiding times, biank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 Method 8080; the National Functional Guidelines for Organic Data Validation, June 
1991; and DQO Level IV requirements. All comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. 

- - 
SDG # US68 

A validation was performed on the Pesticide/ArocIor Data from SDG W568. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Cdibration 
Blanks 
Surrogate Recoveries 
Matrix SpikefMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Iaitial Calibrations 

One (1) initial calibration standard associated with the reported samples exhibited a correlation 
coef~cient below the QC limit of 0.995. 



DATA ASSESSMENT NARRATIVE 

PE3TICIDEfAROCLOR ANALYSIS 

PAGE - 2 

Initial Caiibrations, Continued 

Specific Fidings 

The initial caIibration of 10/25/95 on GC-A contained compounds with a correlation 
coefficient less than 0.990 but greater than 0.850. For the samples and the non-compliant 
compound listed below, the positive results are qudified as estimated, J, and the non- 
detect results are qualified as estimated, UJ. - - 

Isodrin 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 10% of the data 
required qualifications. 



GLOSSARY OF DATA QUAILLFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CATION CQDES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sampie result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample resuIt for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 1OX the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qua1 ifiers. 



SUMMARY OF DATA QUALWICATIONS 

GDAEB0070 1 Isodrin 
GDADB00701 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation fum 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect resuIt 



DATA ASSESSMENT NARRATIVE 

ORGANOPHOSPHOROUS PESTICIDES 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC performance, and calibration 
results. This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW-846 Method 8140; the National Functional Guidelines for 
Organic Data Validation, June 1991, and DQO Level N requirements. A11 comments made 
within this report should be considered when examining the analytical results. Please refer the 
specific findings found in each category to the Summary of Data QuaIification table. 

SDG # L5568 - - 

A validation was performed on the Organophosphorous Pesticide Data from SDG L5568. The 
data was evaluated based on the following parameters: 

Data Completeness 
Holding Times 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Initial Calibrations 

The initial calibrations that were analyzed by the laboratory for these samples were not 
acceptable for all compound correlation ~ o e ~ c i e n t s .  



DATA ASSESSMENT NARRATIVE 
ORGANOPHOSPHOROUS PESTICIDES 

PAGE - 2 
Initial Calibrations, continued 

Specific Findings 

The initial calibration on 11/03/95, contained compounds with correlation coefficients 
less than 0.990 but greater than 0.850. For the samples and non-compliant compounds 
listed below, the positive results are qualified as estimated, J, and the non-detect results 
are qualified as estimated, UJ. 

GDAEB0070 1 disulfoton 
GDADB00701 - - - 

Surrogate Recoveries 

One (1) sample required qualifications based on non-compliant surrogate recoveries. 

Specific Findings 

The following sample exhibited surrogate recovery below the QC limits. All positive 
and non-detect results in the following sample are qualified as estimated, JtUJ. 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates that 5 % of data required 
qualifications/rejections. 





SUMMARY OF DATA QUALIFTCATIONS 

AElxmwQ IU, 9L 

disulfoton + /  3NJ 

all compounds +/- JIUJ 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NMUUTnfE 

CHLORINATED HERBICIDES 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC performance, and calibration 
results. This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW-846 Method 8150; the National Functional Guidelines for 
Organic Data Validation, June 1991, and DQO Level IV requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

SDG # L5568 
- - 

A validation was performed on the Chlorinated Herbicides from SDG L5568. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

Overall performance was acceptable. The data did not require qualifications. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample result for the bIank contaminkt is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

The sample resuIt for the bIank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
qua1 ifiers . 



SUMMARY OF DATA QUALmCATIONS 

Fifmrmm flmcmuQ IZL QL 

NO QUALIFICATIONS WERE REQUIRED 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRQTIVE 
METALS 

General 

The inorganic fmdings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytic. and deliverable 
requirements specified in the CLP LM03.0 Method; the Functional Guidelines for Inorganic 
Data Validation, February 1994, and DQO Level III requirements. All comments made 
within this report should be considered when examining the andytical results. Please refer 
the specific ibdings found in each category to the Summary of Data Qualification table. 

SDG # L5568 

A validation was performed on the Metals Data from SDG L5568. The data was evaluated 
based on the following parameters. 

11: Data Completeness 
* Holding Times 
* Calibrations 
* Blanks 
P m Interferences 
* Matrix Spike Recovery 

+ Matrix Duplicates 
Field Duplicates 

* ' Laboratory Control Samples 
Serial Dilutions 
MSAs 

* - All criteria were met for this parameter. 

Duplicate Analysis 

Specific Finding 

The Duplicate analyses for soils for Xron, Manganese and Zinc were outside the 
control limits. All positive results for all soil samples are qualified as estimated, "Jn . 
The RPD for Aluminum was below 35% and the RPD for Calcium was not greater 
than 2 times the CRDL and will not be qualified. The field duplicate for Calcium and 
Zinc were greater than 50% for soils. All positive results are qualified as estimated, 
"J". 



Serial Dilution Analysis 

Specific Finding 

The Serial dilution for Sodium for water samples was outside the control limits. All 
positive results are qualified as estimated, "J". 

MSAs 

Specific Finding 

The post digestion spike recovery for GFAA was below the lower control Jimits.. All 
positive and nondetect results for the listed samples below are qualified as estimated, 
"Jn or "UJn. 

Element Sample IDS % recoveries 
Selenium 002CB00701 76 
Thallium 002CB02402 78 

Specific Finding 

The post digestion spike recovery for GFAA was above the lupper control Limits. 
All positive results for the listed samples below are qualified as estimated, "J". 

Element ~ a m ~ l e  IDS % recoveries 
Arsenic OOlSBOOlOl 122 

Specific Finding 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "Jn qualifier in place of the "Bn per Ensafe's request, 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID 
All soil samples 

AlI soil samples 
All water samples 
002CB0070 1 
002CB02402 
OOlSBOOlOl 
ALl "B" results 

Anal yte 
Fe, Mn 
and Zn. 
Ca and Zn. 
Na. 
Se. 
TI. 
As. 
all analytes 



S D m  
Date: 
Client Name: 
ProjectISite Name: 
Date Sampled: 
Number of Samples: 
Lab oratory: 
Validation Guidance: 

QAIQC Levek 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

5571 
J m w  18, 1996 
Ensafe/Aflen & Hoshall 
Charleston Zone A 
October 10, 1995 - - 
45 Non-aqueous S q l e ( s )  with 6 MS/MSD(s) 
Lockheed Analytical Services 
N a t i d  hctional Guidelines for Organic and Inorganic Data, June 
199 1 and February, 1994, respectively 
EPA DQO Level Ill 
SW846 Third Edition 
Volatiles, Semivolafiles, Pesticides, Metals, Cyanide 

Analytical data m this report were screened to detenmine usability of results and also to determine 
contractual. compliance relative to these requirements and deherables. This screening assumes 
adytical results are correct as reported and mereJy provides an interpretation of the reported quality 
control results. A rninirmlm of 10% of alllaboratory calculations have beenverified aspart ofthis 
validation. All instrument output, ie.  spectra, chromatograms, etc., for each sample have been 
caremy reviewed. m e  end-user in urged to review the Spec5c Fmdings and associated Data 
Qdificatiom presented m this repoq. Annotated Form 1s or spreadsheets for aIl samples reviewed 
are included &er the Data Assessment Narratives. Form Is for MSIMSD samples or spreadiheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

, Vice PpSFent Date 

6716 Mexico Road . St. Peters, MO 63376 
(314) 928-9533 - (314) 278-1 828 . Fax (314) 278-2709 



SDG# 5571. 

Samples and Fractions Reviewed 

Sample Identifxcations Analytical Fracliom 

VOA= S W W  Volaliles 
SV = SW846 Semivolatiles 
PIP= SW846 PesticidelPCB 's 

TAL= SW846 Metals 
CN= SW846 Cyanide 



DATA ASSESSMENT NARRATIVES 



DATA ASSESSMENT N A R R A m  

VOLATKLE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GUMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8260; the National 
Functional Guidelines for Organic Data Review, June, 1991; DQO Level III requirements, and 
good professional judgement. All comments made within this report should be considered when 
examining the analytical results (Form Its). 

A validation was performed on the Volatile Data from SDG L5571. The data was evaluated based 
on the following parameters: 

Dab Completeness 
Holding Times 
GUMS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikdMatrix spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quantitation 

*- All criteria were met for this parameter. 

Continuing Calibration 

The continuing calibration analyzed exhibited non-compliant %Ds for compounds which required 
qualification of the data. 



DATA ASSESSMENT N m m  
VOLATILE ORGANICS 

PAGE 2 

Continuing CaIibrations, continued 

Specific Finding 

The continuing calibration, J4034, contained compounds with %Ds greater the 50% but 
less than 90%. For the samples and non-compliant compounds listed below, the positive 
results are qualified as estimated, 3, and the nondetect results are qualified as estimated, 
UJ. 

OOlSBOOlOl trichlorofluoromethane 
001SB00102 vinyl acetate 
001SB00102MS 
001SB00102MSD 
GDATB0070 1 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates that less than 5 % of the data 
required qualifications. 



GLOSSARY OF DATA QUALIFTEX3 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis. 
- - 

CIRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

U = The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank: value. The sample result for the blank contaminant 
is qualified as non detected at the andyte value reported. 

No Action = The sample result for the blank contaminant is greater than the sample CRQL and 
is greater than 10X the method blank value. The sample result for the blank contaminant is not 
qualified with any blank qualifiers. 



sUhlMARY OF DATA QUALIFICATIONS 

001SB00101 trichlorofluoromethane +I- J/UJ 
00 lSBOO 102 vinyl acetate 
001SB00102MS 
001SB00102MSD 
GDAT30070 1 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMEW NARRATIVE 

SEMIVOLATILE ORGANICS 
Genera1 

The organic findings offered in this screening report assumes that d l  analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GUMS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the anaIytical and deliverable requirements specified in the SW-846 Method 8270; the 
National Functional Guidelines for Organic Data Vaiidation, June 1991, and DQO Level IV 
requirements. A11 comments made within this report should be considered when examining 
the analyticaI results. Please refer the specific findings found in each category to the Summary 
of Data Qualification table. 

- - - 
SDG # I5571 

A vaiidation was performed on the Semivolatile Data from SDG LSS7l. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikefMatrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Continuing Calibrations 

The continuing calibrations standard that was analyzed exhibited a non-compliant % D for one 
(1) compound which required qualification of the data. 



DATA ASSESSMENT NARRATIVE 
SEMIV0LATII.X ANAILYSIS 

PAGE - 2 
Continuing Calibrations, continued 

Specific Findings 

The continuing calibration standard, S0201002.D contained compounds with %Ds 
greater than 50 % but less than 90 % . For the samples and non-compliant compounds 
listed below, the positive results are qualified as estimated, J, and the non-detect resuits 
are qualified as estimated, UJ. 

Method Blanks 

TICs were detected in the method blank. All 3 flagged TICs in all samples are rejected, R. 

System Performance and Overall Assessment 

Overdl performance was acceptable. The data reviewer estimates Iess than 5 % of data 
required qudifications 



GLOSSARY OF DATA QUAL- 

c 
U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is quaiified as estimated 

R = Result is rejected and unusable 

.D = Result value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that anaIyte is 
reported. 

U = The sampIe result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

No Adion = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qudified with any blank 
qualifiers. 



SUMMARY OF DATA QUALIF'ICATIONS 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL coiurnn denotes a positive result 
- in the DL coIumn denotes a non detect result 



DATA ASSESSMENT NARRA'I'IVE 

Genera! 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 Method 8080; the National Functional Guidelines for Organic Data Validation, June 
1991; and DQO LeveI 111 requirements. At1 comments made within this report should be 
considered when examining the andytical results. Please refer the specific findings found in each 
category to the Summary of Data QuaIification table. 

- - - 
SDG # L5571 

A validation was performed on the PesticidelArocior Data fiom SDG L5571. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
B l anks 
Surrogate Recoveries 
Matrix SpiketMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 10% of the data 
required qualifications. 



GLOSSARY OF DATA QUbIF'1ER.S 

ALTl?ICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 
- - 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

The sample re;sult for the blank contaminant is greater than the 
sample CRQL and is greater than 1 OX the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID - I2I.d a 
NO QUALIFICATIONS ARE REQUIRED. 

* DL denotes the Form I quaIifier supplied by the laboratory 
QL denotes the qualifier used by the data validation fm 
+ in the DL column denotes a positive resuIt 
- in the DL column denotes a non-detect result 



DATA ASSESSMENT NARTiATIVE 
METALS 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliyerable 
requirements specified in the CLP ILM03.0 Method; the Functional Guidelines for Inorganic 
Data Validation, February 1994, and DQO Level III requiremen&. All comments made 
within this report should be considered when examining the analyt~cal results. Pleue refer 
the specific findings found in each category to the Summary of Data Qualification table. 

SDG # L5571 - - 

A validation was performed on the Metals Data from SDG L5571. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field DupLicates 
Laboratory control Samples 
Serial Dilutions 
MSAs 

* - ALI criteria were met for this parameter. 

Preparation and Field Blanks 

Specific Finding 

The preparation blank exhibited negative bias for the following elements. 

Elements Conc. Samples affected 
Magnesium -8.80 mgkg No impact 
The USEPA qu i r e s  that the reviewer estimated the impact from negative bias. This 
reviewer requires that all positive and non-detect results below ten times the negative 
bias will be qualified as estimated, *J" or "UJ". 



Matrix Spike Analysis 

Specific Finding 

The Matrix Spike analyses for Antimony, Lead and Selenium were below the lower 
control limits. All positive and non-detect results for all soil samples are qualified as 
estimated, "J" or "UJ". 

Duplicate Analysis 

Specific Finding 

The Duplicate analyses for Iron, Manganese and Zinc outside the control limits. ALl 
positive results for all soil samples are qualified as estimated, "J*. . The RPDs fgr 
Aluminum, Calcium and Lead were not greater than 35% and will not be qualified. 

MSAs 

Specific Finding 

The post, digestion spike recovery for GFAA was below the lower control limits. All 
positive and nondetect results for the listed samples below are qualified as estimated, 
"J" or "UJ". . 

Element Sample IDS % recoveries 
Selenium 002SB0060 1 83 
Thallium 002SB01201 44 

The post digestion spike recovery for GFAA was above the upper control limits. All 
positive results for the listed samples below are qualified as estimated, "J". 

Element SamvJe IDS % recoveries 
Arsenic o01SB00101 122 
Arsenic 002SB00702 125 
Arsenic 002SB00 102 117 
Arsenic 002SB0070 1 118 
Arsenic 0025B01202 118 



Specific Finding 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B" per Ensafe's request. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
All samples Sb, Pb and Se. +/U J/UJ 
All samples Fe, Mn and Zn. + J 
002SB0060 1. IX1. +/U J/UJ 
002SBO 120 1. Se. 
001SB00101, 002SB00702, As. + J 
102, 701 and 1202. 
All "B" results all analytes B 1 



HEARTLAND 
ENVIRONMENTAL SERVlCES, INC. 

SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 

Laboratory: 
Validation Guidance: 

QNQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

Data Validation Report 

L5583 
January 25, 1996 
Ensafe 
Charleston Zone A 
October 11, 1995 - - 

3 Aqueous Sample(s) with 3 MS/MSD(s) 
4 Non-aqueous S q l e ( s )  with 4 MS/MSD(s) 
Lockheed Analytical Services 
National Functional Guidelines for Organic and Inorganic Data, June 
199 1 and February, 1994, respectively 
EPA DQO h e 1  TV 
SW846 l h k d  Edition 
Volatiles, Semivohtiles, PesticidedPCB's, Herbicides, 
Organophosphorus Pesticideq Dioxiq Hexavalent Chro* Metals, 
Cyanide 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deherables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
corn01 results. A miTlimrlm of 10% of a l l  laboratory calculations have been v e s e d  as part of this 
vaIidation. All inmumat output, ie .  spectra, chromatograms, etc., for each saraple have been 
carefully reviewed The end-user in urged to review the Spec& Findings and associated Data 
Qualifications presmted in this report. Annotated Form Is ox spreadsheets for all samples reviewed 
are included &er the Data Assessment Narratives. Fonn 1s for MSIMSD samples or spreadsheets 
are not annotated. 

e following signature: 

671 6 Mexico Road . St. Peters, MO 63376 
(314) 928-9533 - (314) 278-1828 - Fax (31 4) 278-2709 



SDG# L5583 

Samples and Fractions Reviewed 

Sample Identifications M y t i c a l  Fractions 

VOA= SW846 Volatiles 
SV = . SW846 Semivolatiles 
P/P = SW846 PesticidePCB 's 

OPP = SW846 Organophosphorus Pesticides 
HERB = SW846 Herbicides 
DIOX = SW846 Dioxin 
HCR= SW846 Hexavalent Chromium 
TAL= SW846 Metals 

CN= SW846 Cyanide 



.. . DATA ASSESSMENT NARRATIVES 



DATA ASSWSMENT NAFUZATIVE 

V0LATn.dE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct-as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GCIMS performance, tuning results, 
calibration results and internal standard areas. This report -e prepared in compliance relative 
to the analytical and deliverable requirements specified in the SW-846 Method 8260; the 
Natiord Functional Guidelines for Organic Data Validation, June 1991, and DQO Level IV 
requirements. All comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings found in each category to the Summary 
of Data Qualification table. - - - 

SDG # LS583 

A validation was performed on the Volatile Data from SDG ~5583 .  The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
GCIMS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
FieId Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quantitation 

* - A11 criteria were met for this parameter. 

The tunes found in the data package for this SDG did not meet criteria. However, tunes which 
were processed correctly were found in the data package for SDG 5552 and were used to 
vaiidate this SDG. 

The continuing calibration analyzed exhibited non-compliant %Ds and RRFs for compounds 
which required qualification of the data. 



DATA ASSlESSMENT NARRATIVE 

VOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC/MS performance, tuning resuIts, 
caIibration results and internal standard areas. This report was prepared in compliance relative 
to the anidytical and deliverable requirements specified in the SW-846 Method 8260; the 
NationaI Functional Guidelines for Organic Data Validation, June 1991, and DQO Level TV 
requirements. A11 comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings found in each category to the Summary 
of Data Qualification table. 

- - - 
SDG # US83 

A validation was performed on the Volatile Data from SDG L5583. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
InternaI Standard Performance 
Compound Identification 
Compound Quantitation 

* - A11 criteria were met for this parameter. 

GCNS T '  

The tunes found in the data package for this SDG did not meet criteria. However, tunes which 
were processed correctly were found in the data package for SDG 5552 and were used to 
validate this SDG. 

Continuing Calibrations 

The continuing calibration analyzed exhibited non-compliant %Ds and RRFs for compounds 
which required qualification of the data. 



DATA ASSESSMENT NARRATIVE 
VOLATICZ ANALYSIS 

PAGE - 2 
Continuixlg Calibrations, continued 

Specific Findings 

The continuing calibration, E0095. D, contained compounds with % Ds greater than 
50% but less than 90%. For the samples and non-compliant compounds listed below, 
the positive results are qualified as estimated, J .  and the non-detect results are qualified 
as estimated, UJ. 

506CB00202 acetone - - 
506CB00202MS 2-butanone 
506CB00202MSD 

The continuing calibration, E0095.D, contained compounds with RRFs less than 0.05. 
For the samples and noncompliant compounds listed below, the positive results are 
qualified as estimated, J. and the nondetect results are rejected, R. 

506CB00202 isobutanol 
506CB00202MS 1,4-dioxane 
506CB00202MSD 

The continuing calibration, E0114.D, contained compounds with %Ds greater than 
SO % but less than 90 % . For the samples and noncompliant compounds listed below, 
the positive results are qualified as estimated, J. and the nondetect results are qualified 
as estimated, UJ. 

GDA7000101 chloroethane 
GDAEOOO101 
GDAEOOOlOlMS 
GDAEOOOlOlMSD 

The continuing calibration, E0095.D, contained compounds with RRFs less than 0.05. 
For the samples and noncompliant compounds listed below, the positive results are 
qualified as estimated, J. and the nondetect results are rejected, R. 

GDA7000101 1 ,Mioxme 
GDAEOOO101 
GDAEOOOlOlMS 
GDAEOOOlOlMSD 



DATA ASSESSMENT NARRATIVE 
VOLATILE ANALYSIS 

PAGE - 3 
Internal Standards 

One (I) sample, the MS and MSD of the sample, and the RE of the sample exhibited similar 
noncompIiant internal standard areas. 

Specific Finding 

The samples Iisted below exhibited low internal standard areas. A11 associated positive 
and nondetect results are qualified as estimated, J/UJ. 

506CB00202 dichlorobenzened, - - 
506CB00202RE 
506CB00202MS 

506CBUO202MSD all internal standards 

Smogate Recoveries 

One (1) sample and the MSIMSD pair exhibited recoveries below the QC limits for 
bromofluorobenzene. 

Specific Finding 

The following samples exhibited noncompliant recoveries for one (1) surrogate 
compound. A11 positive and nondetect results in the samples are qualified as 
estimated, JIUJ. 

Compound Identification 

The following sample was reanalyzed due to poor response for one (1) internaI 
standard. The original analysis of the sample is rejected, R, in favor of the results 
reported from the RE sample. 



DATA ASSESSlPENT NARRATIVE 
VOLATILE ANALYSIS 

PAGE - 4 
System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 5 % of data 
required qualifications/rejections. 



GLOSSARY OF DATA QUAL- 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution andysis 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sampIe result 
for the bIank contaminant is rejected and the CRQL for that analyte is 
reported. 

The sample result for the blank contaminant is greater than the sampIe 
CRQL and is Iess than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the d y t e  
value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
quaIifiers. 



SlJMMAFCY OF DATA QUALIFICATIONS 

fiAMmEm - RL QL 
506C30202 acetone +I- J/UJ 
SO6CB00202MS 2-butanone 
5MCB00202MSD 

506CB00202 isobutanol 
506CB00202MS 1,4dioxane 
506CB00202MSD 

GDA7000101 chloroethane 
GDAE000101 
GDAE00010lMS 
GDAEOOOlOlMSD 

GDA7000 10 1 
GDAEOOOl 01 
GDAEOOOlOlMS 
GDAEOOOlOlMSD 

All associated with 
506CB00202 dichlorobenzened, +I- JAJJ 
506CB00202RE 
506CB00202MS 

AH associated with 
506CB00202MSD all internal standards +/- J N J  

SO6CB00202 Ail Compounds +/- J/UJ 
506CB00202MS 
506CB00202MSD 

506CB00202 All Compounds +/- R 

+ DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation frrm 
+ in the DL column denotes a positive result 
- in the DL coIumn denotes a non detect result 



DATA ASSESSMENT NANUTIVE 

General 

The organic findings offered in this screening report assumes that all analytical resu1t.s are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and marrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deIiverable requirements specified 
in the SW846 Method 8050; the National Functional Guidelines for Organic Data Validation, June 
1991; and DQO Level IV requirements. All comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. - - - 

SDG # L5583 

A validation was performed on the Pesticide/ArocIor Data from SDG L5583. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Contractual Non-Compliance 

The method requires that all target compounds, including the multi-component compounds, be 
analyzed with a five (5) point calibration curve. The laboratory analyzed a single point curve for 
the Aroclors 122 1, 1232, 1242, 1248, and 1254, Toxaphene, and Chlordane. The data did not 
require qualification because no positive results were reported for the compounds anaiyzed with 
a single point calibration. 



DATA ASSESSMXNT NARRATIVE 

PAGE - 2 

Initial Calibrations 

One (1) initial calibration standard associated with the reported samples exhibited a correlation 
coefficient below the QC Iimit of 0.995. 

Specific Findings 

The initial calibration of 10/25/95 on GC-A contained compounds with a correlation 
coefficient less than 0.990 but greater than 0.850. For the samples and the non-compliant 
compound listed below, tl~e positive results are quaIified as estimated, J, and the non- 
detect results are qualified as estimated, UJ. 

GDA7000 10 1 
GDAEOOOI 0 I 

Isodrin 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 10% of the data 
required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

OUALMC ATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

OD BLANK QUA LIF'ICATION CODES 

CRQL = The sample result for the blank contaminant is Iess than the sample CRQL 
and is less than IOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than IOX the method blank value. The 
sample result for the blank contaminant is nor qualified with any 
blank qua1 ifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE XD - DL 

GDA7000 10 1 Isodrin 
GDAEOOO 10 1 

* DL denotes the Form 1 qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 



DATA ASSESSMENT NARRATTVIE 

CHLORINATED WERBICIDES 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and caIibration results. This 
report was prepared in compliance relative to the analytical an6 deliverable requirements specified 
in the SW846 Method 8150; the National Functional Guidelines for Organic Data Validation, June 
1991; and DQO Level IV requirements. All comments made within this report should be 
considered when examining the analytical results. Piease refer the specific findings found in each 
category to the Summary of Data Qualification table. - - 

SDG # L5583 

A va1.idation was performed on the Herbicide Data from SDG L5583. The data was evaluated 
based on the following parameters: 

Data CompIeteness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix ~ p i k e l ~ a t r i x  Spike Duplicates 
FieId Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 10% of the data 
required qualifications. 



GLOSSARY OF DATA QUALWllERS 

OUALIIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

J AT ,U?ICATION CODFS 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than IOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank vaIue. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than IOX the method biank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 



SUMMARY OF DATA QUfiIFICATIONS 

m - DL QL 

NO QUALIFICATIONS ARE REQUIRED. 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation fum 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 



DATA ASSESSMENT NARRATIVE 

ORGANOPHOSPHORUS PESTICIDES 

The organic findings offered in this screening report assumes that ail analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable req~irements specified 
in the SW846 Method 8140; the National Functional Guidelines for Organic Data Validation, June 
1991; and DQO LeveI IV requirements. All comments made within this report should be 
oonsidered when examining the analytid resutts. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. - - 

SDG # US83 

A validation was performed on the Organophosphorus Pesticide Data from SDG L5583. The data 
was evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Initial Calibrations 

SeveraI initial calibration standards associated with the reported samples exhibited correlation 
coefficients below the QC limit of 0.995. 



DATA ASSESSMENT NARRATIVE 

PESTICIDE/ AROCLOR ANALYSIS 

PAGE - 2 

Initial Calibrations, Continued 

Specific Findings 

The initial calibration of 11/03/95 contained compounds with correlation coefficients less 
than 0.990 but greater than 0.850. For the samples and the non-compliant compounds 
listed below, the positive results are qualified as estimated, J, and the non-detect results 
are qualified as estimated, UJ. - - 

GDA700010 1 Disulfoton 
GDAEOOO101 

Surrogate Recoveries 

One (I) field sample exhibited a non-compIiant Tributyl Phosphate recovery. 

The sample listed below exhibited a low DCB recovery. ,The positive results are qualified 
as estimated, J,  and the non-detect results are qualified as estimated, UJ. 

GDAEOOO 10 1 

System Performance and OveraIl Assessment 

Overall performance was acceptable. The data reviewer estimates less than 10% of the data 
required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

w- 
U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

-lUALWICATXON CODES 

CRQL = The sample result.for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sampie result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 



S-Y OF DATA QUALIFICATIONS 

GDA7000 10 1 Disulfoton 
GDAE000 10 1 

GDAEOOO101 ALL 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
-k in the DL column denotes a positive result 
- in the DL column denotes a nondetect result 



DATA ASSESSMENT N - m  

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, internal standard recoveries, dean-up standard recoveries, matrix spike recoveries, 
GUMS high resolution performance, tuning results, and calibration results. This report was 
prepared in compliance relative to the analytical and deliverable requirements specifred in the U.S. 
SW-846 Method 8290; the National Functional Guidelines for Organic Data Review, where 
applicable; and EPA DQO Level IV requirements. Please refer the specific findings found in each 
category to the Summary of Data Qualifications table. - - - 

A validation was performed on the DioxinllFuran Data from SDG 23560. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
Mass Resolution Checks 
Column Performance 
Calibrations 
Internal Standard Recovery 
Blanks 
Laboratory Control Samples 
Matrix SpikdMatrix Spike Duplicate 
Field Duplicates 
Congener Identification/Quantitation 

* - All criteria were met for this parameter. 

Blanks 

The method blank exhibited positive results for OCDD and 2,3,4,6,7,8-HxCDF at concentration 
of 53.1 pg/L and 1.8 pg/L, respectively (see Table I). The assoicated samples exhibited positive 
results 2,3,4,6,7 8-HxCDF at concentrations very similar to the methad blank (2.3-2.4 pglL). 



Data Assessment Narrative 

Page - 2 

Table 1 

Congener ID 

OCDD 

2,3,4,6,7,8-HxCDF 

MI3 Conc. GDA7000101 Q GDAEO00101 Q 
(P~/L)  - 

*, 

% .  

1.8 2.3 U 2.4 U 



GLOSSARY OF DATA QUALIlilERS 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 
- - - 

D BTANK OUAJcTF'TCATTON CODFS 

CRQL = The sample result for the blank contaminkt is less than the sample CRQL 
and is less than IOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



S-Y OF DATA QUALIFTCATIONS - - m QL 

All samples 2,3,4,6,7,8-HxCDF +B U 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
METALS, CYANIDE and HEX CR 

General 

The inorganic findings offered in this screening report assumes that aIl analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the CLP ILM03.0 Method; the Functional Guidelines for Inorganic 
Data Validation, February 1994, and DQO Level III requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer 
the specific findings found in each category to the Summary of Data Qualification table. 

SDG # L5583 - - 

A validation was performed on the Metals Data from SDG L5583. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field DupLicates 
Laboratory Control Samples 
Serial Dilutions 
MSAs 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

Specific Finding 

The preparation blank exhibited contamination for the following elements. . 

Elements Conc. Samples affected 
Calcium 17.8 mgfkg No impact 
Iron 3.99 rng/kg No impact 
Magnesium 8.76 mglkg No impact 
Sodium 20.7 mgkg No impact 
Zinc 1.07 mg/kg No impact 



Elements Conc. Sam~Ies affected 
Antimony 78.0 ugll No impact 
Iron 32.2 ugll No impact 
Sodium 77.6 ug/l No impact 
Zinc 3.76 ug/l No impact 

The USEPA requires that all sample values below five times the preparation, field, DI 
or calibration blank contamination be qualified as estimated, "Us. The field or DI 
water blanks exhibited contamination but had no impact on the data. 

Duplicate Analysis 

- - 
Specific Finding - 

The Duplicate analysis for soils for Iron was outside the control limits. All positive 
results are qualified as estimated, "J" . 

Serial Dilution Analysis 

Specific Findings 

The Serial Dilution for waters for Sodium'was outside the control limits. All positive 
results are qualified as estimated, "f ". 

Specific Finding 

All sample results left with a "B" qualifier after alI other qualifications, .will be 
qualified with a "J" qualifier in place of the "B" per Ensafe's request. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID 
All soil samples 
AlI water samples 
All "Bn results 

Anal yte DL 
Fe. f 

QL 
J 

Na. + 3 
all analytes B J 



HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

SDG#: 
Date: 
Client Name: 
IProjectJSite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

Data Validation Report 

L5 S 86 
January 26,1996 
Ensafe, Tnc. 
Charleston Zone A 

- - 
October 11, 1995 
17 Non-aqueous Smqle(s) with 1 MS/MSD(s) 
Lockheed Analytical Services 
National Fundional Guidelines for Organic and Inorgdc Data, June 
1991 and February, 1994, respectively 
EPA DQO Level IV 
SW846 Third Edition 
Volatiles, Semivolatiles, Pe&cide/PCEiYs, Metals, and Cyanide 

Analytical data in this report were screened to determine usability of xedts  and also to determine 
contractual compliance r e l a ~ e  to these requirements and deherables. This screening assumes 
~ c a l r e s u f t s  are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. AJl instrument output, ie.  spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user in urged to review the Specjhc Findings and associated Data 
 cations presented in this report. Annotated Form 1s or spreadsheets for all samples reviewed 
are included afker the Data Assessment Narratives. Form Is for MSMSD samples or spreadsheets 
are not annotated. 

e following signature: 

Date 

6716 Mexico Road St. Peters, MO 63376 
(31 4) 928-9533 - (31 4) 278-1828 . Fax (31 4) 278-2709 



Samples and Fractioa Reviewed 

Sample Identifications Analytical Fractions 

VOA= SW846 VolatiIes 
SV = SW846 Sernivolatiles 

P P = .  SW846 PesticidePCB's 
GRO = SW846 Gasoline Range Oganics 
DRO= SW846 Diesel Range Organics 
TAL= CLP Metais 



DATA ASSESSMENT NARRATIVES - = 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ORGANICS 

General 

The organic findings ofiered in this screening report assumes that all analytical result. are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GCIMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the U.S. EPA SW846, Method 8260 Appendix 
IX; the National Functional Guidelines for Organic Data Review, June 1991, and DQO Level 111. 
All comments made within this report should be considered when examining the analytical results. 
f lease refer the specific findings found in each category to the Summary of Data Qualifications 

- - 
tab le . 

SDG # L5586 

A validation was performed on the Volatile Data from SDG L5586, The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicate 
Field Duplicates 
Compound Identification IQuantitation 

* - A1I criteria were met for this parameter 

Continuing calibrations 

The continuing calibrations that were analyd with this data package exhibited %Ds that were 
not within %D continuing calibration criteria. All RWs were within calibration criteria. 



DATA ASSESSMENT AND NARRATIVE 
V O L A T U  ANALYSIS 
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Continuing calibrations (continued) 

Specific Finding: 

The continuing calibration, J4086, contained compounds with %Ds greater than 50 % , but 
less than 90%. For the samples and non-compliant compounds listed below, qualify all 
positive results as estimated (J) and aII non detects as estimated (UJ). 

506SB0060 1 trichlorofluoromethane 
506SB00602 - - - 
506SB00302 
506SB0020 1 
506SB00 10 1 
506SB0040 1 
GDASB01401 
GDASB01402 

The continuing dibration, J4086, contained compounds with %Ds greater than 90%. For 
the samples and non-compliant compounds listed below, qualify all positive results as 
estimated (J) and reject all non detects (R). 

506SB0060 1 .chloroethane 
506SB00602 
506SB00302 
506SB0020 1 
506SB00 10 1 
506SB00401 
GDASBOl4Ol 
GDASBO 1402 

The continuing calibration, 54105, contained compounds with %Ds greater than 50%, but 
less than 90%. For the samples and noncompliant compounds listed below, qualify all 
positive results as estimated (J) and all non detects as estimated (UJ). 

trichlorofiuoromethane 



DATA ASSESSMENT AND NARRATI% 
VOLATILE ANALYSIS 

PAGE - 3 

Continuing calibrations (continued) 

Specific Finding: 

The continuing calibration, 54124, contained compounds with %Ds greater than 50 % , but 
less than 90%. For the samples and non-compliant compounds listed below, qualify all 
positive results as estimated (J) and dl non detects as estimated (UJ). 

506SB00402 

Internal Standards 

trichlorofluoromethane 

All internal standard EICP areas did not meet the internal standaid EICP area QA/QC criteria. 

Specific Fmding: 

The Sampies listed below, exhibited low internal standard areas. Qualify all associated 
positive results as estimated (J) and dl non detects as estimated (UJ). 

System Performance and Overall Assessment 

The overall system performance was fair. The laboratory did not encounter any large problems. 
The data reviewer estimates that less than 5 % of the data is qualified. 



GLOSSARY OF DATA QUALIFlEXCS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on the dilution analysis 

ON C o r n  

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 

The specific fmdings will be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the concIusions found in the data validation process 
that resulted in the qualification of the data. 



SUMMARY OF DATA QUALIFICATIONS 

506SB0060 1 trichlorofluoromethane + /- JIUJ 
506SB00602 
506SB00302 
506SB00201 
506SB00101 
506530040 1 
GDASBO 1401 
GDASB01402 

506SB00601 
506SB00602 
506SB00302 
506SB0020 1 
506SB00 10 1 
506SB004.0 1 
GDASBO 1401. 
GDASBO 1402 

chloroethane 

trichlorofluorornethane + /- JIUJ 

trichlorofluorornethane + I- J/UJ 

AI1 associated d y t e s  + 1- J/R 
1,4-dichlorobemned, 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation f m  
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT AND NMUMTI[VE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes t!mt all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, G U M S  performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the U.S. EPA SW846, Method 8270 Appendix 
IX; Nationai Functional Guidelines for Organic Data Review, and DQO Level 111. All comments 
made within this report should be considered when examining the analytical results (Form 1's). 

SDG # LS586 
- - - 

A validation was performed on the Semivolatile Data from SDG L5586. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
GCIMS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicate 
Field Duplicates 
Compound Identification /Quantitation 

* - A1I criteria were met for this parameter 

Internd Standards 

A11 internal standard EICP areas did not meet the internal standard EICP area QA/QC criteria. 

Specific Jhding: 

The samples listed below, exhibited iow internal standard areas. Qualify all associated 
positive results as estimated (J) and all non detects as estimated (UJ). 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE - 2 

Compound Identificaf ion1Quantitation 

Specific Finding: 

For sample 506SB00102, reject all E-flagged results in favor of the D-flagged results in 
the diluted sample. For the diluted samples 506SB00102DL and 506SB00102DL2, reject 
all results (UR) except for the D-flagged results with corresponding E-flagged results. 

System Performance and Overall Assessment - - 

The overall system performance was fair. The laboratory did not encounter any large problems. 
The data reviewer estimates that less than 5 % of the data is qualified. 



GLOSSARY OF DATA QUALIF'IERS 

OUALW'ICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D= Result value is based on the dilution analysis 
- - - 

CRQL = The sample result for the blank contaminant is iess than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than IOX the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 

The specific fmdings will be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes wilI reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



SUMMARY OF DATA QUALIFICATIONS 

All associated analytes + /- J/UJ 
acenap hthene-d,, 

506SB00102 All E-flagged results + R 

506SB00102DL A11 results except +/- R 
506SB00 102DL2 D-flagged results 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation fm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

CHLORINATED PESTICIDESIPCBs 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC performance, and calibration 
results. This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW-846 Method 8080; the National Functional Guidelines for 
Organic Data Validation, June 1991, and DQO Level 111 requirements. All comments made 
within this report should be considered when examining the analyticd results. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

- - 
SDG # US86 

A validation was performed on the Chlorinated Pesticide/PCB Data from SDG W586. The 
data was evaluated based on the following parameters: 

Data CompIeteness 
Holding Times 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Initial Calibration 

The 4,4'-DDT breakdown was above the 20% QC limit on both columns. The reported result 
for 4,4'-DDE in sample GDASB01401 is qualified as estimated, J. However, the result 
should be considered as present based on presumptive evidence due to the non-compliant 
breakdown of the 4,4'-DDT in the breakdown standard. 

S ~ I C  Finding 

The breakdown for 4,4'-DDT was above the QC limit in the breakdown standard 
analyzed on both columns. The reported nondetect result for 4,4'-DDT is rejected, R, 
and the reported 4,4'-DDE result is qualified as estimated, J, in sample GDAS301401. 



DATA ASSWSMENT NARRATMZ 
CBlLORTNATED PEsTICIDES/PCBs 
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System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates that 5 % of data required 
quaIifications/rejections. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 10X the method bIank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

U = The sample result for the blank contaminant is greater than the sample 
CRQL and is less than IOX the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than IOX the method blank value. The sample 
result for the bIa& contaminant is not qualified with any blank 
qualifiers. 



S-Y OF DATA QUALIFICATIONS 

!wJmIxm A.rwwEm m aL 

GDASB01401 4,4'-DDT - R 

4,4'-DDE + J 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive resuIt 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRAT'IVE 
METALS 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deli\;erable 
requirements specified in the CLP EM03.0 Method; the Functional Guidelines for hrgan ic  
Data Validation, February 1994, and DQO Level III requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer 
the specific findings found in each category to the Summary of Data Qualification table. 

SDG # L5586 - - 

A validation was performed on the Metals Data from SDG L5506. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
hkrferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory ~ ~ n t r o l  Samples 
Serial Dilutions 
MSAs . 

* - AU criteria were met for this parameter. 

Preparation and Field Blanks 

Specific Finding 

The preparation blank exhibited contamination for the following eIements. 

Elements Conc. Samples affected 
Calcium 17.8 mg/kg no impact 
Iron 3.99 mg/kg no impact 
Magnesium 8.76 rngfkg no impact 
Sodium 20.7 mgikg no impact 
Zinc 1 -07 mglkg no impact 



The USEPA requires that all sample values below five times the preparation, field, DI 
or calibration blank contamination be qualified as estimated, "U". The field or DI 
water blanks exhibited contamination but had no impact on the data. 

Duplicate Analysis 

Specific Finding 

The Dupficate analysis for Iron was outside the control limits. All positive results 
for all water samples are qualified as estimated, "J". 

MSAs - - 

Specific Finding 

The post digestion spike recovery for GFAA was below the lower control limits. All 
positive and nondetect results for the listed samples below are qualified as estimated, 
"Jn or 'lUJ1'. 

Element Sample TDs % recoveries 
002M000101 75 Selenium 

Selenium GDASB01402 80 
Selenium 506SB00402 84 

The post digestion spike recovery for GFAA was above the upper control limits. All 
positive results for the listed samples below are qualified as estimated, "J". 

Element 
Arsenic 
Thallium 
Thallium 
Thallium 
Thallium 
Thallium 
Thallium 
Thallium 
Thallium 
Thallium 

% recoveries 
125 
117 
116 
117 
117 
117 
116 
115 
116 
116 



Specific Finding 

All sample results left with a "Bn qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "Bn per Ensafe's request. 



SUMMARY OF DATA QUALIFICATIONS 

Sample XD Analyte DL 
All soil samples Fe. + QL 

.T 
002M000101 and GDASBO1402 Se. +/U J/UJ 
506SB00302 As. 4- J 
506SB00601, 301, 302, 201, Tl. 
101, 102 and 301, GDASB010401 
and 1402. 
All "B" results all analytes B J 



HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

SDW: 
Date: 
Client Name: 
Pxoject/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QAfQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

Data Validation Report 

L5848 
January 26, 1996 
Ensafe, Inc. 
Charleston Zone A 
November 14,1995 - - 
4 Aqueous S q l e ( s )  with 1 MS/MSDfs) 
Lockheed Analytical Services 
National Functional Guidelines for Organic and Inorganic Data, June 
1991 and February, 1994, respectively 
EPA DQO Level IIl 
SW846 Third Edition 
Volatiles, Semivolatiles, Pedcide/PCB 's, Metals, and Cyanide 

Analytical data in tbis report were screened to determine usability of r e d s  and also to determine 
contractual compliance relative to these requirements and deherables. This screening assumes 
adyhcal results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimnm of 10% of all laboratory calcuiationb have been verified as part of this 
validation. A.U instru~~ent output, ie. spectra, cbromatogfams, etc., for each sample have been 
carellly reviewed. The end-user in urged to review the Specific Findings and associated Data 
Qudfications presented in this report. Annotated Form 1s or spreadsheets for al l  samples reviewed 
are included after the Data Assessment Narratives. Form 1s for MS/MSD samples or spreadsheets 
are not annotated. 

this Dat Validation Report is authorized by the following signature: " "lea?T 7 

&/+@ 
Date 

6716 Mexico Road - St. Peters, MO 63376 
(31 4) 928-9533 . (31 4) 278-1 828 - Fax (31 4) 278-2709 



SDW US48 

Samples and Fractions Reviewed 

Sample Identifications Anaiytical Fractions 

VOA= SW846 VoIatiIes 
SV = SW846 Semivolatiles - - 
PIP = SW846 PesticidelPCB's 
T&= CLP Metals 
CN= Cyanide 



DATA ASSESSMENT NARRATIVES - = 



DATA ASSESSMEm AND NARRATIVE 

VOLATKE ORGANICS 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, G U M S  performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the U.S. EPA SW846, Method 8260 Appendix 
IX; the Nationd Functional Guidelines for Organic Data Review, June 1991, and DQO Level 111. 
All comments made within this report should be considered when examining the analytical results. 
Please refer the specific findings found in each category to the Summary of Data Qualifications - - 
table. 

SDG # L5848 

A validation was performed on the Volatile Data from SDG L5848, The data was evaluated based 
on the following parameters. 

Data Completeness 
HoIding Times 
GUMS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Matrix SpikelMatrix Spike Duplicate 
Field Duplicates 
Compound Identification /Quantitation 

* - All criteria were met for this parameter 

Continuing caLibratiom 

The continuing calibrations that were analyzed with this data package exhibited %Ds that were 
not within %D continuing caiibration criteria. All RRFs were within calibration criteria. 



DATA ASSESSMENT AND NARFUTIVE 
VOLATILE ANALYSIS 

PAGE - 2 

Continuing calibrations (continued) 

Specific Finding: 

The continuing calibration, J4086, contained compounds with %Ds greater than 50 %, but 
less than 90%. For the samples and non-compliant compounds listed below, qualify all 
positive results as estimated (J) and all non detects as estimated (UJ). 

GDAT003DO 1 tric.hlorofluoromethane 
GDAE303DOl - - 

GDA7003D01 
GDA3003D01 

Rinseate Blanks 

c~ated blank GomDound Concentration 

GDAEB03DO 1 chloroform 5.1J ug/L 

GDA7003DOl chloroform U 

System Performance and Overall Assessment 

The overall system performance was fair. The laboratory did not encounter any large problems. 
The data reviewer estimates that less than 5 % of the data is qualified. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFXCATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on the dilution analysis 
- - - 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is Iess than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte vatue 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than IOX the method blank value. The sample result for the 
blank contaminant is not quaIified with any blank quaIifiers. 

The specific findings will be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



SUMMARY OF DATA QUALIFICATIONS 

GDAT003D01 trichiorofluoromethane + I- JIUJ 
GDAEB03DO 1 
GDA7003D01 
GDA3003D01 

GDA7003D01 chloroform + U 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 

+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic frndings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GCIMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable ~cquirements specified in the U.S. EPA SW846, Method 8270 Appendix 
IX; National Functional Guidelines for Organic Data Review, and DQO Level 111. All comments 
made within this report should be considered when examining the analytical results (Form 1's). 

- . -  

SDG # I3848 

A validation was performed on the SemivolatiIe Data fiom SDG L5848. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicate 
Field Duplicates 
Compound Identification /Quantitation 

* - A11 criteria were met for this parameter 

Rinseate Blanks 

GDAEBO3DOl . benzoic acid 

GDA7003DO 1 benzoic acid 



DATA ASSESSMENT AND NARRATIVE 

SEMWOLATJLE ANALYSIS 

PAGE - 2 

Compound Ideatification/Quantitation 

Specific Finding: 

Reject all results for the re-analyzed samples GDA30003DOlRE and GDAEB03DOIRI3, 
in favor of the original sample analysis because the re-analysis was not required.. 

System Performance and Overall Assessment 
- - 

The overall system performance was fair. The laboratory did not encounter any large problems. 
The data reviewer estimates that less than 5 % of the data is qualified. 



GLOSSARY OF DATA Q U A L W  

U = Not detected 

J = Estimated value 

UJ = Reported quantiiation limit is qualified as estimated 

R = Result is rejected and unusable 

D= Result value is based on the dilution analysis 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sampIe rwult for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the bIank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greate.r than the sample 
CRQL and k greater than 1OX the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 

The specific f i n d i i  wiIl be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



STJMMARY OF DATA QUALIFICATIONS 

GDA7003DO 1 benzoic acid 

GDA30003DOlRE All analytes 
GDAEB03DOlRE 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation fm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATLVE 

CHLOWATED PESTICIDES 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC performance, and calibration 
results. This report was prepared in compliance relative to the analytical and deIiverable 
requirements specified in the SW-846 Method 8080; thc National Functional Guidelines for 
Organic Data Validation, June 1991, and DQO Level IV requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

- - 
SDG # lLS8.48 

A validation was performed on the Chlorinated Pesticide Data from SDG L5848. The data 
was evaluated based on the following parameters: 

Data Completeness 
Holding Times 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikelMatrix Spike Duplicates 
Field Duplicafes 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

Overall performance was acceptabIe. The data did not require qualifications. 



GLOSSARY OF DATA QUALIE'IERS 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and llnusable 

D = Result value is based on dilution analysis 

On B-ON CCIDFS 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

stukmxm Alum3mQ 11L S1L 

NO QUALIFICATIONS WIRE REQUIRED 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT N m T I V E  
METALS ANI> CYANIDE 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, mabix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requiremenl specified in the CLP 1LM03.0 Method; the Functional Guidelines for horganic 
Data Validation, February 1994, and DQO Level EI requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer 
the specific findings found in each category to the Summary of Data Qualification table. 

SDG # L5848W - - - 

A validation was performed on the Metals Data from SDG L5848W. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Ma& Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 
MSAs 

* - All criteria were met for fhis parameter. 

Preparation and Field Blanks 

Specific Finding 

The preparation blank exhibited contamination for the following elements. 

Elements Conc. 3amples afTected 
Aluminum 80.6 ugll GDA3003DOl. 
Calcium 214. ugfl GDA7003D01. 
Iron 12.7 ug/l GDA7003D01. 
Magnesium 47.6 ug/l no impact 
Sodium 430.ugll noimpact 



The USEPA requires that all sample values below five times the preparation, field, DI 
or calibration blank contamination be qualified as nondetect, "Un. The field or DI 
water blanks exhibited contamhation but had no impact on the data. 

Serial Dilution 

Specific Finding 

The Serial Dilutions for waters for Iron and Sodium were outside the control limits. 
All  positive results are qualified as estimated, "J". 

Specific Finding - 

The post digestion spike recovery for GFAA was above the upper control limits. AU 
positive results for the Listed samples below are qualified as estimated, "Jn. 

Element $ample IDS % recoveries 
Selenium GDAEB03DOl 116 

Specific Finding 

All sample results left with a "B" qualifier after all. other qmliiications, will be 
qualified with a " J" qualifier in place of the "Bn per Ensafe's request. 



Sample ID 
GDA3003D01. 
GDA7003D01. 
all samples 
GDAEB03DO 1. 
All "Bn results 

SUMMARY OF DATA QUALIFICATIONS 

Analyte DL QL 
Al. + U 
Ca and Fe. 
Fe and Na. + J 
Se. + J 
al l  analytes B J 



HEARTLAND 

SDG#: 
Date: 
Client Name: 
ProjdSite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QA/QC Level: 
Method(@ Utihxk 
Analytical Fractions: 

ENVIRONMEWAL SERVICES, INC. 

Data Validation Report 

L5958 
February 15, 1996 
EnsafefAllen & Hoshall 
Charleston; Zone A 
December 4,1995 - . -  - 
1 Aqueous Saqle(s) with 1 MS/MSD(s) 
Lockheed Analytical Services 
NationalFunctioaal. Guidelines for Organic and Inorganic Data, June 
199 1 and February, 1994, respectively 
EPA DQO h e 1  III 
SW846 Third EWon 
Volatiles, Semtvolatiles, Pesticides w/PCBYs, Herbicides, 
Organophosphorus Pesticides, Petroleum Hydrocarbons, Dissolved 
Solids, Chlorides; Sdfktes, Hexavalent Chromium, Met&, Cyanide 

Analytical data m this report were screened to determine usability of results a d .  also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical r e w h  are conect as reported and merely provides an interpretation of the reported quality 
control results. A mfnimllm of 10% of all laboratory calculations have been veriiied as part of this 
validation AII instrument outprrf . ie. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user in urged to review the Specific Fmdings and associated Data 
Qdikatiofls presehted in this report. Annotated Form 1s or spreadsheets for all  samples reviewed 
are included afker the Data Assessment Narratives. Form Is for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is au thohd  by the following signature: 

2-22 q4 
Date 

671 6 Mexico Road - St. Peters, MO 63376 
(31 4) 928-9533 . (31 4) 278-1 828 . Fax (314) 278-2709 



Sample Identifications 

SDG# L5958 

Samples and h c t i o n s  Reviewed 

Analytical Fractions 

VOA= SW846 Volatiles 
SV= SW346 Semivolatiles 
PIP= SW846 PesticidePCB's 

HERB = SW846 Herbicides 
OPP = SW846 Organophosphorus Pesticides 
TPH = SW846 Petroleum Hydtocarbons 
TDS = SW846 Dissolved Solids 
CHL= SW846 Chlorides 
SUL= SW846 Sulfa& 
HCR SW846 Hexavalent Chromium 

TAL= SW846Metah 
CN= SW846 Cyanide 



DATA ASSESSMENT NARRATIVES 
- . -  



DATA ASSESSMENT NARRATIVE 

VOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in the SW-846 Methd 8260; the 
NationaI FunctionaI Guidelines for Organic Data Vdidation, June 1991, and DQO Level IV 
requirements. All comments made within this report should be considered when examining 
the analytical results. Please refer tire specific findings found in each category to the Summary 
of Data Qualification table. - - 

SDG # L5958 

A validation was performed on the Voiaiile Data from SDG L5958. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Sp ike/Mitrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound kdentification 
Compound Quantitation 

* - All criteria were met far this parameter. 

M i a 1  Calibration 

Tfie target compound chloroprene was caIibrated as a single point with the BFB tune injection. 
The compound was not present in the ICAL or CCAL standards. 

Specific &dings 

The following compound is rejected in all sampIes due to an invalid calibration. 

All samples ChIoroprene 



DATA ASSESSMENT NARRATIVE 
VOLATILB ANALYSIS 

PAGE - 2 
Continuing Caiibrations 

The continuing calibration analyzed exhibited non-compliant %Ds and RRFs for compounds 
which required qualification of the data. 

Specific Findings 

The continuing calibration, E0771.D, contained compounds with %Ds greater than 
50% but less than 90%. For the samples and non-compliant compounds Iisted below, 
the positive results are qualified as estimated, J. and the nondetect results are qualified 
as estimated, UJ. - . -  

042EW00201 chloroethane 

The continuing calibration, E0771.D, contained compounds with RRFs less than 0.05. 
For the samples and non-compliant compounds Iisted below, the positive results are 
qualified as estimated, J. and the nondetect results are rejected, R. 

System Performance and Overall Assessment 

Overall performance was acceptable with the exception of the compound chloroprene. The 
data reviewer estimates less than 5 % of data required qualifications/rejectio~. 



GLOSSARY OF DATA QUALJTXERS 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = ResuIt vdue is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than IOX the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the anal@ 
vdue reported. 

No Adion = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
qualifiers. 



sAMmER2 

All samples 

SUMMARY OF DATA QUALIFICATIONS 

A l ! m a E m  m s& 
Chloroprene +/- J/R 

ch loroethane +/- J/UJ 

* DL denotes the Form I qualifier suppIied by the Iaboratory 
QL denotes the qualifier used by the data validation frm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMEZNT AND NAKRATrVE 

SEMIVOLATILE ORGANICS 

General 

The organic findiugs offered in this screening report assumes that aIl analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GCIMS performance, tuning resuIts, calibration 
results and intern1 standard areas. This report was prepared in compliance relative to the 
ana1yticaI and deliverable requirements specified in the U.S. EPA 8270 Appendix IX; National 
Fmtional Guidelines for Organic Data Review, and DQO h v e l  IU. All comments made within 
this report should be considered when examining the anaiyticd results (Form 1's). 

SDG # L595S - - - 

A validation was performed on the SemivolatiZe Data fkom SDG L5958. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
G C M S  Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Sample 
Field Duplicates 
Compound Identification /Quatitation 

* - All criteria were met for this parameter 

Contractual Non compliance 

The laboratory is not evaluating sample surrogate recoveries based on the multi-laboratory limits 
found in the SW846 me&& 8270 on page 8270-31. The laboratory evaluated the sample 
surrogate recoveries based on their own laboratory generated limits. Reartlaxld ESIs data 
evaluation wiIl be based on the established multi-laboratory-surrogate recovery limits and the 
National Functional Guidelines, not the laboratory generated recovery limits. The laboratory also 
failed to re-extract samples w& surrogate recoveries that are not within the QAIQC limits as 
required by the method (page 8270-30 section 8.9.5). 



DATA ASSFSSMEm AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE - 2 

Compound Identification fQuantitation 

Reject sample 042EW00201RE and 3 1087MBRE, due to unnecessary analysis due to surrogate 
recovery evaluation mentioned previously under Contractual Non compliance. Qualii all 
results as rejected (R). 

System Performance and OveralI Assessment 
- - 

The overall system performance was fair. The laboratory did not encounter any lark 
problems. The data reviewer estimates that less than 5% of the data is qualified. 



GLOSSARY OF DATA QUALmRS 

QUALEICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

&lETHOD BLANK OUALmCATLQN CODES 

CRQL = The sample result for the blank con taminant is less than the sample 
CRQL and is less tban 10X the m e t .  blank value. The sample result 
for the blauk con taminnnt is rejected and the CRQL for that analyte is 
reported. 

No Action = 

The sample result for the blank con taminant is greater than the sample 
CRQL and is less than 10X the method blank: value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for Ifie.blank con taminant is not q-~ed with any blank 
qualifiers. 

The specific fmdhgs will be noted in numerical form on the Form Is in this data validation 
report. These specific finding footnotes wiIl reflect the conclusions found in the data 
validation process that resulted in the qualification of the data. 



S-Y OF DATA QUALIF'ICAmONS 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation frrm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

CHLORINATED PESTICLDES/PCBs 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
anafysis results, surrogate and matrix spike recoveries, GC performance, and calibration 
results. This report was prepared in cornpIiance relative to the analytical and deliverable 
requirements specified in the SW-846 Method 8080; the National Functional Guidelines for 
Organic Data Validation, June 1991, and DQO Level IV requirements. All comments made 
within this report should be considered when examining the analytical resuIts. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

- . -  

SDG # I5958 

A validation was performed on the Chlorinated PesticidelPCB Data from SDG L5958. The 
data was evaluated based on the foIlowing parameters: 

Data CornpIeteness 
Holding Times 
Wibration 
Blanks 
Surrogate Recoveries 
Matrix Spik:e/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

Overall performance as acceptable. The data did not require qualifications. 



GLOSSARY OF DATA QUALIF'JERS 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than IOX the method blank value. The sample resuIt 
for the blank contaminant is rejected and the CRQL for that d y t e  is 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is Iess than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the anaIyte 
value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qudified with any blank 
qualifiers. 



SUMMARY OF DATA QUALIFTCATIONS 

ihWmEn2 AEmJTmQ 12I* QL 

NO QUALIFICATIONS WERE REQUIRED. 

* DL denotes the Form I quaIifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm .. 

+ in the DL column denotes a positive result 
- in the DL coIumn denotes a non detect resuIt 



DATA ASSESSmW NAFtRATXVE 

CHLORINATED RERBICrnES 

General 

The organic frndings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 Method 8150; the National Functional Guidelines for Organic Data Validation, June 
1991; and DQO LeveI IV requirements. All comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. 

. - . -  - 
SDG # IS958 

A validation was performed on tl-le Herbicide Data ikom SDG L.958. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Tiines 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
Field Duplicates 
Compound l dentification 
Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and OveraIl Assessment 

Overall performance was acceptable. The data reviewer estimates less than 10% of the data 
required qudifications. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation l i mi t is quaIified as estimated 

R = Result is rejected and unusable 

D = Result value is based on d ilution analysis 
- - -  - 

CRQL = The sample result for the blank mntamimt is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qua1 ifiers. 



SUMMARY OF DATA QUALIFICATIONS 

5iLmmam - BIL QL 

NO QUALIFICATIONS ARE REQUIRED. 

* DL denotes the Forin I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation fm 
+ in the DL column denotes a positive result 
- in the DL column denotes a nondetect result 



DATA ASSESSMENTT NARRATIVE 

ORGANOPHOSPHORUS PESTICIDES 

General 

The organic findings offwed in this screening report assumes that a11 analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in cornpl'mce relative to the analytical and deliverable requirements specified 
in the SW846 Method 8140; the National Functional Guidelines for Organic Data Validation, June 
1991; and DQO Level IV requirements. All comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. - - - 
SDG # L5958 

A validation was performed on the Organophosphorus Pesticide Data from SDG LS958. The data 
was evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
Field Duplicates 
Compound Jdentification 
Compound Quant itat ion 

* - A11 criteria were met for this parameter. 

System Performance and Overall Assessment 

OveraII performance was acceptable. The data reviewer estimates less than 10% of the data 
required qualifications. 



GLOSSARY OF DATA QUA-ZIIFERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation Iimit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less tfian IOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that anal* is reported. 

The sample resuIt for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method bIank value. The sampIe result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample rekult for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

5hiMmmR AmLxmm IZL IQ& 

NO QUALIFICATIONS ARE REQUIRED. 

* DL denotes the Form I q W ~ e r  supplied.by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a nondetect result 



DATA ASSWSMENT N A R R A m  

l?Ul3LS - GRO/DRO 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, calibration results, matrix spike recoveries and GC performance. This report was 
prepared in compliance relative to the analytical and deliverable requirements specified in the U.S. 
SW-846 Method 8015; the National Functional Guidelines for Organic Data Review, where 
applicable; and EPA DQO Level IU requirements. Please refer the specific findings found in each 
category to the Summary of Data Qualifications table. 

A validation was performed on the GRO/DRO from SDGs L5958. The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
Column Performance 
Calibrations 
Blanks 
Surrogates 
Matrix SpikdMatrix Spike Duplicate 
Field Duplicates 
IdentificationiQuantitation 

* - AlI criteria were met for this parameter. 

Surrogate Recoveries 

One (1) sample required qualification due to non-compliant surrogate recoveries. 

Specific Finding 

The following sample exhibited surrogate recoveries below the QC limit. All positive and 
non-detect results are qualified as estimated, J/UJ. 



DATA ASSESSMENT N-TIVE 
F'UELS - GRO/DRO 

PAGE 2 
OveraIl Performance 

Overall performance was acceptable. The data reviewer estimates that less than 5 % of the data 
required qualification.. 



GLOSSARY OF DATA QUAL- 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less,than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

u - - The sample result for the blank contaminant is greater than the sample 
CRQL and is less than IOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blanlc value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



EiTMMARY OF DATA QUALIFICATIONS - - QL 

042EWO0201 A11 compounds +/- J/UJ 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
METALS, WET CHEMISTRY AND CYANIDE 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
ana?ysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relafive to the analytical and deliverable 
requirements specified in the CLP ILM03.0 Method; the Functional Guidelines for Inorganic 
Data Validation, February 1994, and DQO Level III requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer 
the specific findings found in each category to the Summary of Data Qualification table. 

SDG # L5958 - .  - - 

A validation was performed on the MetaIs Data from SDG L5958. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 
MSAs 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

Specific Finding 

The preparation blank exhibited contamhation for the following elements. 

Elements Conc. Samples affected 
Iron 21.9 ug/l no impact 
Sodium 133. ug/l no impact 
Zinc 6.33 ug/l no impact 



The USEPA requires that all sample values below five times the preparation, field, DI 
or calibration blank contamination be q&ed as nondetect, "Un. The field or DI 
water blanks exhibited contamination but had no impact on the data. 

Matrix Spike Recovery 

Specific Finding 

The Matrix Spike recovery for waters for Iron was below the lower control limits. 
All positive and nondetect results are q u f i e d  as estimated, "3" or "UJ". 

Serial Dilution 

Specific Finding - - - 

The Serial Dilution for water for Iron and Sodium were outside the control limits. AN 
positive results are qualifEed as estimated, "J". 

MSAs 

Specific Finding 

The post digestion spike recovery for GFAA was below the lower control Limits. All 
positive and nondetect results for the listed samples beIow are qwdified as estimated, 
"Jn or "UJ". 

Element Samvle TDs % recoveries 
Thallium 042EW0020 I 75 

Specific Finding 

All sample results left with a "B" qualifier after all other qualifications, wilI be 
qualified with a "J" qualifier in place of the "Bn per Ende's  requeit. 



SUMMARY OF DATA QUfimCATIONS 

Sample ID 
all water samples 
all water samples 
042EW0020 1. 
All "B" results 

Anal yte DL 
Fe. +/U 

QL 
J/UJ 

Fe and Na. + J 
TI. +/U J/UJ 
a l l  analytes B J 



SDW: 
Date: 
Client Name: 
ProjectlSite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QMQC Level: 
Method(s) Utiljzed: 
Analytical Fractions: 

HEARTLAND 
ENVlRONMENTAL SERVICES, INC. 

Data Validation Report 

L5959 
February 15, 1996 
EnsdklAllen & Hoshall 
Charleston; Zone A 
December 4,1995 - , -  - 
2 Aqueous Sample@) with 2 MS/MSD(s) 
Lockheed Analytical  vices 
National Functional Guidelines for Organic and Inorganic Data, June 
1991 and February, 1994, respectively 
EPA DQO Level I l l  
SW846 Third Edition 
Volatiles, Semivolatiles, Pesticides w/PCBYs, Herbicides, Metals, 
Cyanide 

haly t ica l  data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical r d s  are con& as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
vaIidatioa AU instrument output, ie.  spectra, chromatograms, etc., for each sample have been 
carefully reviewed The end-user in urged to review the S p e a c  Findings and associated Data 
QuaEf~catiom presented in this report. Annotated Porn 1s or spreadsheets for all samples reviewed 
are mchded after the Data Assessment Narratives. Form Is for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

2 - ~ / - P d  
Date 

6716 Mexico Road , St. Peters, MO 63376 
(31 4) 928-9533 - (31 4) 278-1 828 - Fax (314) 278-2709 



SIDE# L5959 

Samples and Fractions Reviewed 

Sample Identifications Anaiytical Fractions 

VOA= SW846 Volatiles 
SV = SW846 Semivolatiles 
P/P= SW846 Pesticide/PCB1s 

HERB = SW846 Herbicides - - 
TAL= SW846 Metals 

CN= SW846 Cyanide 



DATA ASSESSMENT NARRATIVES 



DATA ASS3ESSmNT AND NARRATIVE 

VOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, G U M S  performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the U.S. EPA 8260; the National Functional 
Guidelines for Organic Data Review, June 1991, and DQO Level 111. A11 comments made within 
this report should be considered when examining the analytical results (Form Is). 

- - 
SDG # L5959 - 

A validation was performed on the Volatile Data from SDG L5959. The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
GCIMS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Field Duplicates 
Compound Identification lQuantitation 

* - All criteria were met for this parameter 

Contractual Non compliance 

The laboratory is not evaluating sample surrogate recoveries based on the multi-laboratory limits 
found in the SW846 method 8260 on page 8260-28. The laboratory evaluated the sample 
surrogate recoveries based on their own laboratory generated limits. Heartland ESIs data 
evaIuation will be based on the established multi-laboratory surrogate recovery limits and the 
National Functional Guidelines, not the laboratory generated recovery limits. 

Continuing calibrations 

The continuing calibrations that were analyzed with this data package exhibited %Ds and RRFs 
that were not within continuing calibration criteria. 



DATA ASSESSMENT AND NARRATrVE 

VOLATILE ANALYSIS 

PAGE - 2 

Continuing calibrations (continued) 

Specific Finding: 

The continuing calibration, E0752, contained compounds with %Ds greater than 
25 % , but less than 50%. For the samples and noncompliant compounds listed below, 
qualify all positive results as estimated (J). 

The continuing calibration, E0752, contained compounds with %Ds greater than 50%, 
but less than 90%. For the samples and non-compliant compounds listed below, qualify 
all positive results as estimated (J) and aIl non detects as estimated 0. 

3 1101MB trichlorofluorome thane 
042TW00201 
042GW0030 1 
042GW00301MS 
042GWO0301MSD 

Method Blank 

Associated blank Compound 

31101MB acetone 

Sam~les Compound 

042GWOO301 acetone 

042GW00301MS acetone 

System Performance and Overall Assessment 

Concentration 

4.6J 

OuaIification 

u 

CRQL 

The overall system performance was fair. The laboratory did not encounter any large problems. 
The data reviewer estimates that less than 5% of the data is quaIified. 



GLOSSARY OF DATA QUALIFERS 

OUAlLIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution anaIysis 
. -  - - 

METHOD BLANK. OUALmCATION CODES 

CRQL = The sample result for the blank con taminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminaat is rejected and the CRQL for that anal* is reported. 

The sample result for the blank con taminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank con taminant is greater than the sample 
CRQL and is greater than 10X the mefhod blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 

The specific fmdings wiII be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



SUMMAJXY OF DATA QUALIFICATIONS 

SAMPLE ID ANALYTE II) I& DL 

acetone 

acetone 

+ u 

+ CRQL- - - - 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GCMS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compIiance relative 
to the analytical and deliverable requirements specified in the SW-846 Method 8270; the 
National Functional Guidelines for Organic Data Validation, June 1991, and DQO Level III 
requirements. All comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings found in each category to the Summary 
of Data Qualification table. - - - 

SDG # L5959 

A validation was performed on the Sernivolatile Data fiom SDG L5959. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike1Matri.x Spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Continuing Calibrations 

The continuing calibrations standard that was analyzed exhibited a non-compliant %D for one 
(1) compound which required qualification of the data. 



DATA ASSESSMENT NARRATIVE 
SEMIVOLATDX ANALYSIS 

PAGE - 2 
Continuing Calibrations, continued 

Specific Findings 

The continuing calibration standard, S0201002.D contained compounds with %Ds 
greater than 50 % but less than 90 %. For the samples and non-compIiant compounds 
listed below, the positive results are qualified as estimated, J, and the nondetect results 
are qualified as estimated, UJ. 

042GW00301 4-nitroaniline 
- - 

Method Bf anks 

TICS were detected in the method blank. Ail B flagged TICS in all samples are rejected, R. 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 5 % of data 
required qualifications 



GLOSSARY OF DATA QUALJl?]IERS 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CATION CQlZES 

CRQL = The sample result for the blank contaminant is less than the sampIe 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that andyte is 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
qualifiers. 



S-Y OF DATA QUAILIF'ICATIONS 

ismmmR A H A u m l Q  I1L rn 
042GW00301 4-nitroaniline +/- J N J  

* DL denotes the Form 1 qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation fm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMlENT NARRATIVE 

CHLORINATED PESTICIDESfPCBs 
General 

The organic findings offered in this screening report assumes that a!I analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC performance, and calibration 
results. This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW-846 Method 8080; the National Fu~ctional Guidelines for 
Organic Data Validation, June 1991, and DQO Level 111 requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer the 
specific findings found in each category to the Summary of Data QuaIification table. 

- - 
SDG # L5959 

- 

A validation was performed on the Chlorinated PesticideIPCB Data from SDG L5959. The 
data was evaluated based on the following parameters: 

Data CompIeteness 
Holding Times 
Calibration 
Bianks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

Overall performance as acceptable. The data did not require qua1 ifications. 



GLOSSARY OF DATA QUALIFTERS 

rn 
U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

S A M W E m  A.EmmmQ Irr, 4L 

No qualifications were required. 

* DL denote. the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
-I- in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSmW NARRATlVE 

General 

The organic findings offered in chis screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 Method 8150; the National Functional Guidelines for Organic Data Validation, June 
1991; and DQO Level 111 requirements. All comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. .. - 

SDG # L5959 

A validation was performed on the Herbicide Data from SDG L5959. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Tiines 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 10% of the data 
required qualifications. 



GLOSSARY OF DATA QUALmRS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitatio~i limit is quaIified as estimated 

R = Result is rejected and unusable 

D = Resujt value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is iess than the sample CRQL 
and is less than 10X the method blank value. The sample resuit for the 
blank co~~tarninant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported . 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. The 
sample result for the blank contamimt is not qualified with any 
blank qua1 ifiers. 



SUMMARY OF DATA QUALIFICATIONS 

s f l M W m 2  P N A L Y V r n  rn SL 

NO QUALIFICATIONS A RE REQU IRED. 

ak DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation fm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 



DATA ASSESSMENT NARRATIVE 
METALS AND CYANIDE 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytid and delivera3le 
requirements specified in the CLP W03.0 Method; the Functional Guidelines for Inorganic 
Data Validation, February 1994, and DQO Level IIl requirements. AU comrnenl made 
w i t .  this report should be considered when examining the analytical results. Please refer 
the specific findings found in each category to the Summary of Data Qualification table. 

SDG # L5959 

A validation was performed on the Metals Data from SDG L5959. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field DupLicates 
Laboratory Control Samples 
Serial Dilutions 
MSAs 

* - AU criteria were met for this parameter. 

Preparation and Field Blanks 

Specific Finding 

The preparation blank exhibited contamination for the following elements. 

Elements Conc. Samples affected 
Iron 21.9 ug/l no impact 
Sodium 133. ugfl no impact 
Zinc 6.33 ug/l no impact 

The field blank exhibited contamhation but had no impact on tha data. 



The USEF'A requires that all sample values below five times the prepamtion, field, DI. 
or calibration blank contamination be qualified as nondetect, "U". The field or DI 
water blanks exhibited contamination but had no impact on the data. 

Matrix Spike Recovery 

Specific Finding 

The Matrix Spike recovery for waters for Iron was below the lower control limits. 
All positive and nondetect results are quaZified as estimated, "J" or "UJ". 

Serial Dilution 

Specific Finding 

The Serial Dilution for water for Tron and Sodium were outside the control limits. AU 
positive results are qualified as estimated, "J". 

MSAs 

SpecSc Finding 

The post digestion spike recovery for GFAA was below the lower control Limits. All 
positive and nondetect results for the listed samples below are quaUled as estimated, 
"J" or "UJft. 

Element Sam~le IDS % recoveries 
Thallium 042GW00301 75 

The post digestion spike recovery for GFAA was above the upper control limit.. AU 
positive results for the listed samples below are qualified as estimated, "J". 

Element Sample IDS % recoveries 
Thallium 042GW00301 117 

Specific Finding 

All sample results left with a "B" qualifier after a l l  other qualifications, will be 
qualified with a "J" qualifier in place of the "B" per Ensafe's request. 



SUMMARY OF DATA QUALIFTCATIONS 

Sample TD 
dl water samples 
all water samples 
042GW00301. 
042GW00301. 
All "B" results 

Analyte DL 
Fe. +/U 

QL 
T/UJ 

Fe and Na. + J 
TI. +/U J/UJ 
As. + J 
all analytes B J 



HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

- SDW: 
Date: 
Client Name: 
ProjdSite N m :  
Date Sample& 
Number of Samples: 
Laboratory. 
Validation Guidance: 

QAIQC Level: 
Method@) Utitized: 
Analytical Fractions: 

Data Validation Report 

W 970 
February 15,1996 
W A U e n & H o W  
Charleston; Zone A 
December 5,1995 
7 Aqeous Sample(s) with 2 MS/MSD(s) 
Lockheed Analytical Services 
National Functional Guidelines for Organic and Inorganic Data, June 
1991 and February, 1994, respectively 
EPA DQO Level III 
SW846 Third Edition 
Volatiles, semivolatiles, pesticides w/PCB's, Herbicides, Petroleum 
hydrocarbons, Metals, Cyanide 

Analytical data in this report were screened to determine usability of re& and also to determine 
contractual compliance relative to these requirements and deherables. This screening assumes 
analytical re& are con& as reported and merely provides an interpretation of the repoxted quality 
control results. A minimlvfi of 10% of all laboratory calculatiom have been v d e d  as part of this 
validatioa All instrument output, ie. spectra, chromatograms, etc., for each sample have been 
caremy reviewed The end-uses in urged to review the S p e c 5 ~  Fmdings and associated Data 
QuaH~caths presented in this report. Annotated Form 1s or spmdiheets for alI  samples revi&ed 
are mchded after the Data Assessment Narratives. Form Is for M S M D  samples or spreadsheets 
are not annotated 

The release of this Data Validation Report is authorized by the following signature: 

2-22 -96. 
Date 

6716 Mexico Road . St. Peters, MO 63376 
(314) 928-9533 - (314) 278-1820 . Fax (314) 278-2709 



Sample Identifications 

Samples and ]Fractions Reviewed 

Analytical Fractions 

VOA= SW846 Volatilw 
SV= SW846 Semivolatiles 
PIP = SW846 PesticidePCB's 

HBRB= SW84.6 Herbicides 
TPH = SW846 Petmleum Hydroarbom 
TAL= SW846 Metals 
CN= SW846 Cyanide 



DATA 



DATA ASSESSMENT NARRATIVE 

VOLATILE ORGAMCS 
%neral 

The organic findings offered in this screening report assumes that all analytical results are 
c o m t  as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GCIMS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in the SW-846 Method 8260; the 
'National Functional Guidelines for Organic Data Validation, June 1991, and DQO Level XI1 
requirements. All comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings found in each category to the Summary 
of Data Qualification table. 

SDG # L5970 

A validation was performed on the Volatile Data from SDG W970. The data was evaluated 
based on the foIIowing parameters: 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Intefnal Standard Performance 
Compound Identification 
Compound Quantitation 

* - AII criteria were met for this parameter. 

Continuing Calibrations 

The continuing czdibration analyzed exhibited non-compliant %Ds for compounds which 
required qualification of the data. 



DATA A S f Z S m  NARRATIVE 
VOLATILE ANALYSIS 

PAGE - 2 
Contintring Calibrations, continued 

Specitic Findings 

The continuing calibration, E0862.D, contained compounds with %Ds greater than 
50% but less than 90%. For the samples and non-compliant compounds listed below, 
the positive results are qualified as estimated, J. and the nondetmt results ate qualified 
as estimated, UJ. 

The continuing calibration, EO862.D, contained compounds with %Ds greater than 
25% but less than 50%. For the samples and non-compliant compounds listed below, 
the positive results are qualified as estimated, J. 

505GW00101 xyIene (total) 

Method Blanks 

One of the method blanks exhibited contamination. The samples required qualification. 

Specific Finding 

.+-. .r .',.t.?y.jyp-+w-hr .,,, :.:, . . ,:.. ?;v,j ::: ...::. ,p: > :>....,< ..;:;, .-.+>. A.'.?;:<$i",:;:?.::N?ll-" !.: \,*.. :*:.:;.<; .:.:; -Ad"..' : "::' 

SamoIes - 
039GW00201 acetone CRQL 
042GW00101 
5OSGW00101 
042GW00201 u 

.... , -:;,. : ::.. >;',. ..,:... . :, .,"':' .;>: ':'.:,.:. 
. . ., . X '  . . - . . . .  ; . .: . . . .  ' . .  

acetone 

trichloroethene 

4-methyl-2-pentanone 

31490MB 

4.9 pglL 

1.8 pg/L 

1.1 pg/L 



DATA ASSWSMENT NARRATIVE 
VOLATILE ANALYSIS 

PAGE - 3 
Method Blanks, continued 

S@c Finding - 
042GW00101 trichloroethene U 

042GW0020 1 tr ichloroethene CRQL 
505GW00101 

505GW00101 4-methyl-2-pentanone CRQL 

Field QC Blanks 

The field QC blanks exhibited contamination. The samples required qualification. 

S-c Finding 

SamnIes Comnound 

505FWOO 10 1 505GW00101 toluene CRQL 

505GW00101RE acetone CRQL 

Compound Identification 

The following sample is rejected in favor of the original analysis of the sample. 

505GWOOlOlRE 

505FW00101 

6.2 pg/L 

5.7 pglL 

2.8 pg/L 

1.6 p g L  

1.4 pg/L 

039TW00201 

12 P ~ / L  

042EW00201 

acetone 

chloroform 

trichloroethene 

4-methyl-2-pentanone 

toluene 

4.7 pg fL  

- 
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System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 5% of data 
required qualifications /rejections. 



GLOSSARY OF DATA QUAL- 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = . The sample result for the bIank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sampIe result 
for the bIank contaminant is qualified as non detected at the analyte 
value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
resuIt for the blank contaminant is not qualified with any blank 
qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

AEwlxmm rn m 
bromomethane I -  J/UJ 

xyiene (total) 

acetone +B CRQL 

u 

tr ichloroethene +B U 

trichloroethene +I3 CRQL 

4-methyl-2-pentanone +B CRQL 

toluene 

acetone 

+ CRQL 

+ CRQL 

all compounds + -  R 

* DL denotes the Form 1 qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive re.suIt 



- in the DL column denotes a non detect result 



DATA ASSESSMENT ANJD NARRATIVE 

SEMIVOLA'fILE ORGANICS 

General 

The organic fmdings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, G C M  performance, timing results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the U.S. EPA 8270; National Functional 
Guidelines for Organic Data Review, and DQO Level ID. All comments made within this report 
should be considered when examkhg the analytical results @om 1's). 

SDG # L5970 

A validation was performed on the Semivolatile Data h m  SDG U970. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
G c f M S  Tuning . 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Sample 
Field Duplicates 
Compound Identification /Quantibtion 

* - All criteria were met for this parameter 

Contractual Non comphce  

The laboratory is not evaluating sample surrogate recoveries based on the multi-laboratory limits 
found in the SW846 method 8270 on page 8270-31. The laboratory evaluated the sample 
surrogate recoveries based on their own laboratory generated limits. Heartland ESIs data 
evaluation will be based on the established multi-laboratory surrogate recovery limits and the 
National Eunctional Guidelines, not the laboratory generated recovery limits. 

Continuing calibrations 

The continuing calibrations that were analyzed with this data package exhibited %Ds that were 
not within %D continuing calibration criteria. All RRFs were within calibration criteria. 



DATA ASSESSMENT AND NARRATIVE 

PAGE - 2 
Continuing calibrations (continued) 

The continuing calibration, S0501005, contained compounds with %Ds greater than 50%, 
but less than 90%. For the samples and non-compliant compounds listed below, qualify 
all positive results as estimated (J) and al l  non detects as estimated (UJ). 

4-nitroaniline 
benzoic acid 

The continuing calibration, S0201002.D, contained compounds with %Ds greater than 
SO%, but less than 90%. For the samples and non&mpliant compounds listed below, 
qualify al l  positive results as estimated (J) and all non detects as estimated (UJ). 

039GW00201 benzoic acid 

The continuing calibration, S0501005, contained compounds with %Ds greater than 50 % , 
but less than 90%. For the samples and noncompliant compounds listed below, qualify 
all positive results as estimated (T) and all non detects as estimated o. 
505GW00101 rlnitroaniline 
505EW00101 beazoic acid 
042GW00201 
039GW020 1 

Field Blank 

Assoc~ated blank Compound 

bis(2ethybexyl)phulate 

Qmpound 

bis(2ethylhexyl)phthaIate 

Concentration 

3.6J 

Oualification 

CRQL 



DATA ASSESSMENT AND NARRATXVE 
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Compound Identification /Quantitation 

Reject sample 039GW002011iE, due to unnecessary analysis due to surrogate recovery 
evaluation mentioned previously under Contractual Non compliance. Qualify all results as 
rejected (R) . 

System Performance and Overall Assessment 

The overall system performance was fair. The laboratory did not encounter any Iarge 
problems. The data reviewer estimates that Iess than 5 % of the data is qualified. 



GLOSSARY 0:: DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

US = Reported quantitation limit' is qualified as .=bated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CATION CODES 

CRQL = The sample result for the blank con taminant is less than the sample 
CRQL and is less. than 10X the method blank value. The sample result 
for the blank conrsminant is rejected wd the CRQL for that anaIyte is 
reported. 

No Action = 

The sample result for the blank con-t is greater than the sample 
CRQL and is less than IOX the,method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

The sample result for the blank cont . ' mt is greater than the sample 
CRQL and is greater than 10X the' method blank value. The sample 
result for theblank contaminant is not qualified with any blank 
qualifiers. 

4 

The specific findings will be noted in numerical form on the Form Is in this data validation 
report. These specific finding footnotes will. reflect the conclusions found in the data 
validation process that resulted in the qualification of the data. 



SIJMMARY OF DATA QUALIFTCATIONS 

3 1242MB 4-nitroanile 
042GWO0101 benzoic acid 

039GW00201 bemoic acid + /- J/UJ 

5OSGW00101 4-nitromiline 
50SFW00101 benzoic acid 
042GW00201 
039GW00201 

* DL denotes the Form I quaIifier supplied by the laboratory 
QL denotes the q-er used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

CHLORINATED PESTICIDESffCBs 
General 

The organic findings offered in this screening report assumes that a l I  analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC performance, and calibration 
results. This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW-846 Method 8080; the National Functional Guidelines for 
Organic Data Validation, June 1991, and DQO Level 111 requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

SDG # IS970 

A validation was performed on the Chlorinated PesticideIPCB Data from SDG L5970. The 
data was evaluated based on the following parameters: 

Data Completeness 
Holding Times 
CaI ibration 
Blanks 
Surrogate Recoveries 
Matrix Spikematrix Spike DupIicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Calibrations 

The aroclor calibration summary pages for AM260 were not present in the data package. The 
appropriate calibration was found in SDG LS959. No qualifications were required. However, 
a complete data package is required for each SDG. 

Surrogate Recoveries 

One (1) sample required qualification because of surrogate recoveries below the QC limit. 



DATA ASSESSmNT NARRATIVE 
CrnRI[NATED PESTICID]ES/PCBs 
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Surrogate Recoveries, continued 

Specific Finding 

The following sample exhibited a DCB recovery beIow the QC limits. MI positive and 
nondetect results in the sample are qualified as estimated, J/UJ. 

039GW00201 

System Performance and Overall Assessment 

OveraIl performance as acceptable. The data reviewer estimates that 5 % of data required 
qualifications/rejectiorn. 



GLOSSARY OF DATA QUALIFTEW3 

s 
U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

The sample result for the blank contaminant is greater than .the sample 
CRQL and is less than 1OX the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the m y t e  
value reported., 

No Action = The sample result for the bIank contaminant is greater than the sample 
CRQL and is greakr than IOX the method blank value. The sample 
resuit for the blank contaminant is not qualified with any blank 
qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

fhwmmll - DL m 
039GW0020 1 All compounds 4-1- J/UJ 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a .non detect result 



DATA ASSESSMENT NARRATnTE 

General 

The organic findings offered in this screening report assumes that dl analytical results are correct 
as reported and is based upon the examination of the reported hoIding times, blank anaIysis 
results, surrogate and matrix spike recoveries, GC performance, and caIibration results. This 
report was prepared in compIiance relative to the analytical and deliverable requirements specified 
in the SW846 Method 8150; the National Functional Guidelines for Organic Data Validation, June 
2991; and DQO Level IV requirements. A11 comments made within this report should be 
considered when examining the analytical results. PIease refer the specific findings found in each 
category to the Summary of Data Qualification table. 

A validation was performed on the Herbicide Data from SDG L5970. The data was evaluated 
based on the foilowing parameters: 

Data Completeness 
Holding Times 
GC Performance 
CaIibration 
Blanks 
Surrogate Recoveries 
Matrix Sp ike/Matrix Spike Duplicates 
Field Dupiicates 
Compound Identification 
Compound Quantitation 

* - A11 criteria were met for this parameter. 

System Performance and Overall Assessment 

Overdl performance was acceptable. The data reviewer estimates less than 10% of the data 
required qualifications. 



GLOSSARY OF DATA QUAL- 

s 
U = Not detected 

J = Estimated value 

W = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

I) = Result value is based on dilution analysis 

BJABK OUATJIF'ICATION CODE: 

CRQL = The sample result for the blank contaminant is less than the sampIe CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than IOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the anaIyte value 
reported. 

The samp le result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qua1 ifiers. 



SUMMAlRY OF DATA QUALWICATIONS 

fuiMPmm ANALYTE HZ Rk a d  

NO QUALIFICATIONS ARE REQUIRED. 

* DL denotes the Form I quajifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a nondetect result 



DATA ASSESSMENT NAKRATIW3 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, calibration results, matrix spike recoveries and GC performance. This report was 
prepared in compliance relative to the analytical and deliverable requirements specifred in the U.S. 
SW-846 Method 8015; the National Functional Guidelines for Organic Data Review, where 
applicable; and EPA DQO Level III requirements. Pleas refer the specific findings found in each 
category to the Summary of Data Qualifications table. 

A validation was performed on the GROIDRO from SDGs L5970. The data was evaluated based 
on the following parameters. 

Data Completeness 
Hol.ding Times 
Column Performance 
Calibrations 
Blanks 
Matrix SpikeIMatrix Spike Duplicate 
Field Duplicates 
Tdentification/Quantitation 

* - All cfiteria were met for this parameter. 

Overall Performance 

Overall performance was acceptable. The data did not require qualifications. 



GLOSSARY OF DATA QUAL- 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is baed on dilution analysis 

OD BLANK OUAJJTFTCATTON CODFS 

CTCQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

u - - The sample result for the blank conbminant is greater than the sample 
CRQL and is less than IOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample ri=sult for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALlBlCAT1:ONS - - IZL 

NO QUALIFICATIONS WERE REQUIRED 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive mult 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
METALS AND CYANIDE 

General 

The inorganic findings offered in this screening report assumes that aIl analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the CLP W03.0 Method; the Functional Guidelines for Inorganic 
.Data Validation, February 1994, and DQO Level III requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer 
the findings found in each category to the Summary of Data Qualification table. 

SDG # L5970 

A validation was performed on the Metals Data from SDG W970. The data was evaluated 
based on the following p&eters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Ma& Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 
MSAs 

* - AU criteria were met for this parameter. 

Preparation and Field Blanks 

Specific Finding 

The prqmation blank exhibited mnhmhatiion for the following elements. 

Plernents cm!L $amvles affected 
Iron 21.9ugA nokpact 
Sodium 133. ugfl no impact 
Zinc 6.33 ugn 042GW00101 

The field blank exhibited conkmination but had no impact on tha data. 



The USEPA requires that all sample values below five times the preparation, field, DI 
or calibration blank contamination be qualified as nondetect, "U". The field or DI 
water blanks exhibited contamination but had no impact on the data. 

Matrix Spike Recovery 

Specific Finding 

The Matrix Spike recovery for waters for Iron was below the lower control limits. 
All positive and nondetect results are qualified as estimated, "J" or "UJW. 

Serial Dilution 

Specific Finding 

The Serial Dilution for water for Iron and Sodium were outside the control limits. All 
positive results are q&ed as estimated, "J". 

MSAs 

Specific Finding 

The post digestion spike recovery for GFAA was below the lower control limits. All 
positive and n o n d e k t  results for the listed samples below are qualified as estimated, 
"Jn or 'UJn. 

Element Sample IDS % recoveries 
Thallium 039GW00201 83 
m u m  042GW00101 77 
Thallium 042GW00201 67 
Thallium 505FW00101 83 

The post digestion spike recovery for GFAA was above the upper control limits. All 
positive results for the listed samples below are qualified as estimated, "3". 

Element sam~le IDS $ recoveries 
Arsenic 042GWOo 10 1 128 
Arsenic 042GW00201 131 
Arsenic 505PW00101 116 
Arsenic 505GW00101 136 

Specific Finding 

All  sample results left with a "B" qualifier after all other quaWcations, will be 
qualified with a "J" qualifier in place of the "B" per Ensafe's request. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL 
042GW00101 Zn. + 

QL 
u 

all water samples Fe, +/U J/UJ 
all water samples Fe and Na. + J 
039GW00202, 042GW00101, T1. +/U J/UJ 
042GW00201 and 505FW00101. 
042GW00101, 042GW00201, As. + 3 
505GW00101 and 505PW00101. 
ALl "B" results all analytes B J 



SDW: 
Date: 
Client Name: 
ProjectISite Name: 
Date Sampled: 
Number of Samples: 

Laboratory: 
Validation Guidance.: 

QAIQC Level: 
M&od(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVlRONMENTAL SERVICES, INC. 

Data Validation Report 

L5991 
February 17, 1996 
M e / A I l e n  &HoshaIl 
Charleston; Zone A 
December 6, 1995 
14 Aqueous ~ ~ ~ ~ ( 6 )  ~ 2 MS/MSD(s) 
6 Non-aqueous Sample(s) with 0 MS/MSD(s) 
Loc&eedAnalytical S k c e s  
National Functional. Guidelines for Organic and Inorganic Data, June 
1991 and February, 1994, respectively 
EPA DQO Level III 
SW846 Third Edition 
Volatiles, Semivolatiles, Pedcides/PCB's, Petroleum Hydrocafbons 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deherables. This screening assumes 
iadytbd results are carrect as reported and merely provides an interpretation of the reported cpalky 
control results. A minirmun of 10% of all laboratory calculations have been verified as part of this 
validation All instrumat output, ie. sp- chromatogam, etc., h r  each sample have been 
caremy reviewed. The end-user m urged to review the Spec& Pmdings and associated Data 
~ c a t i o m  presented in this report. Annotated Form 1s or spreadsheets for a l l  samples reviewed 
are incIuded &er the Data Asammnt Narratives. Form 1s for MSMSD samples or spreadsheets 
are not annotated 

The release of this Data Validation Report is authorized by the foIlowing signature: 

, Vipk)%esident Date 

6716 Mexico Road - St. Peters, MO 63376 
(314) 928-9533 (314) 278-1828 . Fax (31 4) 278-2709 



SDG# I5991 

Samples and Fradions Reviewed 

Sample Identifications Analytical Fractions 

VOA= SW846 VolatiIes 
SV= SW846 Semivolatiles 
P/P = SW846 PesticidefPCB's 

TPH= SW846 Petroleum hydrocarbons 



;.'DATA .ASSESSMENT NARRATIVES : . - . - .  : 



VOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, bIank 
analysis results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in wmpliance relative 
to the analytical and deIiverable requirements specified in the SW-846 Method 8260; the 
National Functional Guidelines for Organic Data Validation, June 1991, and DQO Level TXI 
requirements. All comments made within this report should be considered when examining 
the analytid results. Please refer the specific findings found in each category to the Summary 
of Data Qualification table. 

SDG # I5991 

A validation was performed on the Volatile Data from SDG L5991. The data was evduated 
based on the following parameters: 

Data Completeness 
HoIding Times 
GC/MS Tuning 
Calibration 
Blanks 
Surrogate Rmver ies 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quantitation 

* - A11 criteria were met for this parameter. 

Continuing Calibrations 

The continuing calibration analyzed exhibited nonampliant %Ds for compounds which 
required qualification of the data. 



DATA ASSESS- NARRATIVE 
VOLATIIX ANALYSIS 

PAGE - 2 
Continuing Calibrations, continued 

The continuing calibration, I1258.D, contained compounds wirh %Ds greater than 50% 
but less than 90%. For the sampIes and non-compIianr compounds listed below, the 
positive results are qualified as estimated, J. and the nondetect results are quaIified a s  
estimated, UJ. 

XnWml Standard Recoveries 

One (1) sample exhibited non-compliant internal standard recoveries. 

The following sample exhibited internal standard recoveries below the QC limits. All 
compounds associated with the non-compliant internal standard(s) are qualified as 
estimated, J/UJ. 

Method Blanks 

Two (2) of the method blanks exhibited contamination. The samples required qualification. 

31514MB 

5.4 ~ g f ~  

1.1 p g L  

~ @ * y ~ * ~ & < > ~ > : c . $ y ~ , j j : < ! . ' . ' , : ~ : ,  .:,~~:~,;.,,,:~ ... ..-..-......+ .w*$,-.,-.. . . . .  ..,.. >...+, *.* ... >--.:, . . . . . . . .  .: ;St ,.-: . . . .  ,,::.:: i.::;.:: ':,;;:i'.,, .r?,:::-:.?, . . . . . . . . . . . . . . . . . . . . . . .  . . . .  ; .,,,y,,. ?;, ,.: :.. .,'... . . . . . .  . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . .  :. :. 
, . . . . . . . . . . . . . .  ,.. ..L 

:, ...... :.....< :.?..:' . <  :.. . . .  .. ,..... .. . . . . , .  .'.'1.. .: '1 :, :: :... ,... -,.-.-.., .. . . . . . . . . . . . . .  . ,.,,, ..,.. ;.. >. ::. . ..: ....::;.,.:'.:'.: 31508MB . . - " & " 

acetone 

4-methyI-2-pentanone 

2-butanone 2.4 pg/L 



DATA ASSESSMENT NARRA'fllVE 
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Method Blanks, continued 

Specific Finding - 
acetone CRQL 

CRQL 

CRQL 

Field QC Blanks 

The field QC blanks exhibited contamination. The samples required qudification. 

Clomnound 

chloroform 

042EWOQ201 039TWOOlOl 

- 

acetone 

chloroform 

tr ichloroethene 

4-methyl-2-pentanone 

toluene 

505FW00101 

6.2 pg/L 

5.7 pg/L 

2.8 pg/L 

1.6 pg/L 

1.4 pg/L 

4.7 pg/L 



DATA ASSESSMENT NARRATIVE 
VOLATILlE ANALYSIS 
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Field QC Blanlss, continued 

SpecKc Finding 

505FWO101 039FP0050 1 acetone 
039FP0052 1 
039FP00571 
039GW00101 

039FP005 12 acetone 
039FP005 13 
039FP0054 1 

039FPOOS21 toluene 
039GW00101 

CRQL 

CRQL 

039GW00401 trichloroethene CRQL 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 5% of data 
required qualifications/rejections. 



GLOSSARY OF DATA QUALIFIERS 

c 
U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample result .for the blank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank vaIue. The sample 
result for the blank contaminant is not qualified with any blank 
qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

039GW00101 bromomethane 4-1- J/UJ 
039GW0030 1 

A11 associated with 
039FP00541 pentafluorobenzene & +/- JAJJ 

1,4-dichlorobenzened, 

chloroform 

acetone 

acetone 

toluene 

trichloroethene 

+B CRQL 

+B CRQL 

+B CRQL 

+ u 

+ CRQL 

+ CRQL 

+ CRQL 



S-Y OF DATA QUALIFICATIONS 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive resuIt 
- in the DL column denotes a non detect result 



DATA ASSESSMENT A.ND NARRATIVE 

SEMIVOLATILE ORGANICS 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared h compliance relative to the 
analytical and deliverable requirements specified in the U.S. EPA 8270; National Functional 
Guidelines for Organic Data Review, and DQO h v e l  m. All comments made within this report 
should be considered when examining the analytical results (Form 1's). 

SDG # L5991 

A validation was performed on the Semivolatile Data from SDG L5991. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
Gems Tuning 
Calibrations 
Internal Standard Performance 
Bhdcs 
Surrogate Recoveries 
Laboratory Control Sample 
Field Duplicates 
Compound Identification IQuantitation 

* - A11 criteria were met for this parameter 

Contractual Non compliance 

The laboratory is not evaluating sample surrogate recoveries based on the multi-laboratory limits 
found in the SW846 method 8270 on page 8270-31. The laboratory evaluated the sample 
surrogate recoveries based on their own laboratory generated Z i t s .  Heartland ESIs data 
evaluation will be based on the established multi-laboratory surrogate recovery limits and the 
National Functional Guidelines, not the Iaboratory generated recovery limits. hboratory also 
failed to re-extract samples with surrogate recoveries that are not with the QAIQC Limits as 
required by the method (page 8270-30 section 8.9.5). 



DATA ASSESSMENT A .  NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE - 2 

Continuing dbratious 

The continuing calibrations that were analyzed with this data package exhibited %Ds that were 
not within %D continuing calibration criteria. All RRFs were within calibration criteria. 

Specific Finding: 

The continuing calibration, SOS01005, contained compounds with %Ds greater than 
50 % , but less than 90 % . For the samples and non-cornpht.compounds listed below, 
qualify al l  positive results as estimated (J) and all non detects as estimated (UJ). 

4-nitroaniline 
benbic acid 

The continuing calibration, S0201002.D, contained compounds with %Ds greater than 
SO % , but less than. 90 % . For the samples and noncompliant compounds listed below, 
qualify a11 positive results as estimated (J) and all non detects as estimated (Un. 

039GW00101 benzoic acid 
039GW00501 
039GW00401 
039GWWOl 
039GW00301 

field Blank 

Associated blank Compound Concenlration 

smJ2k-s Compound Oualification 



DATA ASSESSMENT AND NARRATIVE 

SEMNOLATILE ANALYSIS 

PAGE - 3 

Compound Identification IQuantitation 

Reject sample 039GW00401RE, due to surrogate non compliance. Qualify all results as reject 
- 

System Performance and Overail Assessment 

The overdl system performance was fair. The laboratory did not encounter any large 
problems. The data reviewer estimates that less than 5% of the data is quaIified. 



GLOSSARY OF DATA QUAX,LFlERS 

QUALWICATION CODE' 

U = Not detected 

J = Estimated value 

US = Reported quantitation limit is quaIified as estimated 

R = Result is rejected and unusable 

D = Result value is based on diIution analysis 

THOD BLANK OUALTFICATION CODES 

CRQL = The sampIe result for the blank con taminant is less than the sample 
CRQL and is less than 10X the method blank value. The sample.result 
for the blank contaminant is rejected grid the CRQL for that anal* is 
reported. 

The sample result for the bIank contan ' t is greater than the sample 
CRQL and is less than .lOX the method blank value. The sample result 
for the blank contaminRnt is qualif"ied as non detected at the analyte 
value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than IOX the method blank value. The sample 
result for the blank con taminant is not qualified with any bIank 
qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data validation 
repon. These specific finding footnotes will reflect the conclusions found in the data 
validation process that r d t e d  in the quaHication of the data,. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID ANALYTE ID 

4-nitroaniline 
benzoic acid 

039GW00101 benzoic acid 
039GW00501 
039GW00401 
039GW04D01 
039GW00301 

bis(2ethylhexyl)phWate + CRQL 

All analytes +/- R 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the quaiifier used by the data validation finn 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT N A R R A m  

CHLORINATED PESTICIDES/PCBs 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC performance, and calibration 
results. This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW-846 Method 8080; the National Functional Guidelines for 
Organic Data Validation, June 1991, and DQO Level III requirements. All comments made 
within this report should be considered when examining the analytical resutts. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

SDG # L5991 

A validation was performed on the Chlorinated Pesticide/PCB Data corn SDG U991. The 
data was evaluated based on the following parameters: 

Data Completeness 
Holding Times 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike DupIicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - AII criteria were met for this parameter. 

Calibrations 

The arocIor calibration summary pages for AR1260 were not present in the data package. The 
appropriate calibration was found in SDG L5959. No qualifications were required. However, 
a complete data package is required for each SDG. 

Smogate Recoveries 

One (1) sample required qualification because of surrogate recoveries below the QC limit. 



DATA ASWSMENT NARRATIVE 
CHLOmATED PWTICIDESPCBs 

PAGE - 2 
Surrogate Recoveries, continued 

Specific Finding 

The following sample exhibited a DCB recovery below the QC limits. All positive and 
nondetect results in the sample are qualified as estimated, J/UJ. 

System Performance and Overail Assessment 

Overall performance as acceptabIe. The data reviewer estimates that 5 % of data required 
qualifications/rejections. 



GLOSSARY OF DATA QUAIL- 

U = Not detected 

5 = Estimated value 

US = Reported Quantitation Iirnit is qualified as estimated 

R = ResuIt is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample result for the blank conmini& is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value repoxzed. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than IOX the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
qualifiers. 



SUMMARY OF M A  QUALIF'ICATIONS 

sAMlmm2 ,aALmmD X2L aL 

039GW00401 All compounds +/- J N J  

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT N A R R A m  

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, calibration results, matrix spike recoveries and GC performance. This xeport was . 
prepared in compliance relative to the analytical and deliverable requirements specified in the U.S. 
SW-846 Method 8015; the National Functional Guidelines for Organic Data Review, where 
applicable; and EPA DQO Level III requirements. Please refer the specific findings found in each 
category to the Summary of Data Qualifications table. 

A validation was performed on the GROfDRO from SDGs 25991. The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
Column Performance 
CaLibrations 
Blanks 
Surrogates 
Matrix SpikdMatrix Spike Duplicate 
Field Duplicates 
Identification/Qumti&tion 

* - All criteria were met for this parameter. 

Surrogate Recoveries 

One (1) sample required qualification due to non-compliant surrogate recoveries. 

The following sample exhibited surrogate recoveries below the QC Emit. All positive and 
non-detect results are qualified as estimated, JIUJ. 



DATA ASSES- NARRATIVE 
m u  - GRODRO 

PAGE 2 
Overall Performance 

Overall performance was acceptable. The data reviewer estimates that less than 5 % of the data 
required qualification. 



GLOSSARY OF DATA QUALIJXERS 

U = Not detected 

1 = Estimated value 

UJ = Reported Quantitation Limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 
. - . -  - 

CATION CODE! 

CRQL = The sample mult for the blank contaminant is less than the sample CRQL 
and is less than   OX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

u - - The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blanb: value. The sample result 
for the blank contaminant is not qualSed with any blank qualifiers. 





. SDm: 
Date: 
Client Name: 
ProjedSite Name: 
Date Sampled: 
Number of Samples: 
Laboratory 
Validation Guidance: 

QAIQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

L5992 
February 15,1996 
J3mafeIAUen & H o M  
Charleston; Zone A 
December 6,1995 . -  . -  - 
1 Aqueous Sanzple(s) with 1 MS/MSD(s) 
ILOckh~  AnalytcaI Services 
Natianalhctional Guidelines for Organic and Inorganic Data, June 
199 l and Febraary, 1994, respectively 
EPA DQO h e 1  IV 
SW846 Third Edition 
Volatiles, Semholatiles, Pesticides wPCB's, Herbicides, 
Organophosphorus Pesticides, Petroleum Hydrocarbons, Dissolved 
Solids, Chlorides S a t e s ,  hexavalent Chro- Metals, Cyanide 

Analytical data m this report were screened to determine usab* of re& and also to detenxxine 
contractual compliance relative to these xepkements and deherabk This d g  assruns 
amdytid resuEts are correct as reported and mere@ provides an interpretation of the reported qu&y 
control res&s. A minirmrm of 10% of all laboratory calculations have been v&ed as part of this 
validation, All instmment onttput, ie. speztra, chtomatogran~.~, etc., for each sample have been 
carefuIy reviewed The end-user m urged to review the S p d c  Fmdia.gs and associated Data 
Qualifications presehted in this report. Annotated Form 1s or spreadsheets fbr all samples &wed 
are inchded &er the Data Assemmat. Nanatives. Form 1s for M S m D  samples or spreadsheets 
are not annotated. 

The release of &is Data Validation Relport is authorized by the foIIowing signature: 

2 -A' -F&. 
ene Id? watson, Date 

6716 Mexico Road St. Peters, MO 63376 
(3 14) 928-9533 - (31 4) 278-1 828 - FEN (31 4) 278-2709 



Sample Identifications 

SDG# 25992 

Samples and Fractions Reviewed 

Aaalytid Fractions 

VOA= SW846 Volaiiles 
SV= SW846 Semivolatiles 
P/P= SW846 PesticidePCB's 

HER8 = SW846 Herbicides 
OPP= S W W  Organophosphorus Pesticides 
TPH= SW846 Pettoleurn Hydrocarbons 
TDS = SW846 Dissolved SoIids 
CEXL= SW84-6 Chlorides 
SUL= sw846 SuIw 

HCR SW84-6 Hexavalent Chromium 
TAL= SWW Metals 
CN= SW846 Cyanide 



DATA ASSESSMENT NARRATIVES 



DATA ASSESSMENT NARRATIVE 

VOLATILIZ ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GCfMS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements spezified in the SW-846 Method 8260; the 
National Functional Guidelines for Organic Data Validation, June 1991, and DQO Level IV 
requirements. All comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings found in each category to the Summary 
of Data Qualification table. - A 

SDG # 33992 

A validation was performed on the Volatile Data from SDG L5992. The data was evaluated 
based on the following parameters: 

* Data Completeness 
e Holding Times 
* GCIMS Tuning 

Calibration 
Blanks 

* Surrogate Recoveries 
* Matrix SpikeNatrix Spike Duplicates 
rl: Field Duplicates 
* Internal Standard Performance 
* Compound Identification 
* Compound Quantitation 

* - All criteria were met for this parameter. 

Initial Calibration 

The target compound-chloroprene was calibrated as a single point with the BFB tune injection. 
The compound was not present in the ICAL or CCAL standards. 

S ~ X C  F'indings 

The followi~lg compound is rejezted in all samples due to an invalid calibration. 

A11 samples C hloroprene 



DATA ASSESSMENT NARRATIVE 
VOLATILE ANALYSIS 

PAGE - 2 
Continuing Calibrations 

The continuing calibration analyzed exhibited non-compliant %Ds and RRFs for compounds 
which required qualification of the data. 

Specific Findings 

The continuing calibration, E0814.D, contained compounds with %Ds greater than 
50% but less than 90%. For the samples and noncompliant compounds listed below, 
the positive results are quaiified as estimated, J. and the nondetect results are quaIified 
as estimated, UJ. . -  . -  - 

The continuing calibration, E0814.D, contained compounds with RRFs less than 0.05 
or %Ds greater than 90 % . For the samples and non-compliant compounds listed 
below, the positive results are qualified as estimated, 1. and.the nondetect results are 
rejected, R. 

Method Blanks 

The method blank exhibited contamination for acetone and acetonitrile. The sample required 
quaIification. 

Specific Finding 

Samnles ComDound 

039HW0030 1 acetone . CRQL 



DATA ASSESSMENT NARRATIVE 
VOLATIUZ ANALYSIS 

PAGE - 3 

System Performance and O v e d  Assessment 

Overall performance was acceptable with the exception of the compound chloroprene. The 
data reviewer estimates less than 5 % of data required qualifications/rejections. 



GLOSSARY OF DATA QUAL- 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

'R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less &an IOX the method blank d u e .  The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

The sample result for the biank contaminant is greater than the sample 
CRQL and i s  greater than 10X the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

s,Amazm firuwmm DL a.4 

All samples Chloroprene +I- JIR 

acetone +B CRQL 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation film 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMEm AND N A R R A m  

SEMKVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GCMS performance, turung results, calibration 
resuIts and intermi staadard areas. This report was prep& in compliance relative to the 
analytical and deliverable requirements specified kt the U.S. EPA 8270 Appendix IX; National 
Functional Guidelines for Organic Data Review, and DQO Level TV. Ad comments made within 
this report should be considered when examking the analytical results (Form 1's). 

A validation was performed on the Semivolatile Data from SDG LS992. The data was evaluated 
based on the following parameters. 

Data Completeness 
BoZdhg Times 
G C f M S  Tuniag 

. Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Conk01 Sample 
Field Duplicates 
Compound Identiiication iQuantitation 

* - AU criteria were met for this parameter 

Contractual Non compliance 

The laboratory is nor evaluating sample surrogate mver ies  based on the multi-laboratory limits 
found in the SW846 method 8270 on page 8270-31. The laboratory evaluated the sample 
surrogate recoveries based on their own laboratory generated limits. H d a n d  ESIs data 
evaluation will be based on the established multi-laboratory surrogate recovery limits and the 
National Functianal Guidelines, not the Iaboratory generated recovery limits. 

System Performance and Overall Assessment 

The overall system performance was fair. The laboratory did not encounter any large problems. 
The data reviewer estimates that none of this data requires qualification. 



GLOSSARY OF DATA QUAL,IFIERS 

OUALIFICATXON CODES 

U = Not detected 

J = Estimated vdue 

UJ = Reported quaxltitation limit is qmdified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 
, -  - 

WTHOD BLANK: OUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 1OX the method blank vdue. The sample result for the 
blank contaminant is isrejected and the CRQL for that analyte is reported. 

The'sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample d t  for 
the blank contamhint is qualified as non detected at the anal* value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result 
for the blank contaminant is not quaZified with any blanh: qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes wiU reflect the conclusions found in the data. validation process 
that resulted in the quaMcation of the data. 



DATA ASSESSMENT NARRATIVE 

PESTICIDEIAROCLORS 

General 

The organic findings offeted in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the S W W  Method 8080; the National Functional Guidelines f i r  Organic Data Validation, June 
1991; and DQO Level IV requirements. All comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. 

- . -  - 
SDG.# I5992 

A validation was performed on the Pesticide/Aroclor Data from SDG L5992. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Smogate Recoveries 
Matrix Spike/ Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. . 

Contradd Non-Compliance 

The method requires that all target compounds, including the multi-component compounds, be 
analyzed with a five (5) point calibration curve. The laboratory analyzed a single point curve for 
the Aroclors 1221, 1232, 1242, 1248, and 1254, Toxaphene, and Chlordane. The data did not 
require qualification because no positive results were reported for the compounds analyzed with 
a single point calibration. 



DATA ASSESSMENT NARRATIVE 

PESTICJDE/AROCLOR ANALYSIS 

PAGE - 2 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 10% of the data 
.required qualifications. 



GLOSSARY OF DATA QUAL- 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dil'litibn analysis ' 

- - - 
ON C O m  

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than IOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that anal* is reported. 

The sample resuIt for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than IOX the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

sAMnxm ArummlQ IZL mi 
NO QUALIFICATIONS ArCE REQUIRED. 

* DL denotes the Form I qualifier supplied by the iaboratory 
QL denotes the quaIifier used by the data validation firm 
t- in the DL column denotes a positive mult 
- in the DL column denotes a nondetect result 



DATA ASSESSMEm NARRATLVE 

ORGANOPHOSPHORQUS PESTTCIIIES 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC performance, and calibration 
results. This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW-846 Method 8140; the National Functional Guidelines for 
Organic Data Validation, June 1991, and DQO Level lV requirements. MI comments made 
within this report should be considered when examining the analytical results. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

- - -  - 
SDG # L5992 

A validation was performed on the Organophosphorous Pesticide Data from SDG LS992. The 
data was evaluated based on the following parameters: 

Data Completeness 
Holding Times 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikelMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Initial Calibrations 

The initial calibrations that were analyzed by the laboratory for these samples were not 
acceptable for dl compound correlation coefficients. 



DATA ASSESSMENT NARRATIWZ 
ORGANO'PHOSPHOROUS PES'nCIDES 

PAGE - 2 
Initial Calibrations, continued 

S@IC Findings 

The initial calibration on 12/17/95, contained compounds with correlation coefficients 
less than 0.990 but greater than 0.850. For the samples and non-compliant compounds 
listed below, the positive results are qualified as estimated, J, and the nondetect results 
are qualified as estimated, UJ. 

0 3 9 ~ 0 0 3 0  1 dimethoate 
. -  - 

System Performance and Overall Assessment 

Overall performance was acceptzhable. The data reviewer =timat& that 5 % of data required 
qudifications/rejections. 



GLOSSARY OF DATA QUAIL- 

U = Not detected 

J = Estimated value 

UJ = Reporzed Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D -= Result value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less than the s&ple 
CRQL and is less than 1OX the method blank value. The sample result 
for the bIank contaminant is rejected and the CRQL for that and@ is 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

No Adon = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
qualifiers. 



S-Y OF DATA QUALIFICATIONS 

ftAMmm2 fllwwmm IZL aLc 

03WW0030 1 dimethoate +/- J/UJ 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL coIurnn denotes a non detect result 



DATA ASSBSMENT NARRATIVE 

CHLORINATED HERBICJDIES 

General 

The organic findings offered in this screening report assumes that ail andytid results are correct 
as  reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
'in the SW846 Method 8150; the National Functional Guidelines for Organic Data Vdidation, .June 
1991; and DQO hve l  IV requirements. All comments made within this report should be 
considered when examining the anaIytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. , - . -  - 

SDG # L5992 

A validation was performed on the Herbicide Data from SDG W992. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

. Overall performance was acceptable. The data reviewer estimates less than 10 % of the data 
required qualifications. 



GLOSSARY OF DATA Q U A L W  

s 
U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

OD BLBNKNKIX;TCATION C O W  

CRQL = The sample result for the blank contaminant is Ias than the sample CRQL 
and is less than 10X the method bIank due. The sample result for the 
blank contaminant is rejected and the CRQL for that and* is reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the andyte value 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 



SUMMARY OF DATA QUALIF'ICAZTONS 

thiMnmR - J1L SL 

NO QUALIFICATIONS ARE REQUIRED. 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 

+ in the DL column denotes a positive result 
- in the DL column denotes a nondetect result 



DATA ASSESSMENT NARRATIVE 

General 

The organic findings offered in this screening report assumes that aU analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank: analysis 
results, calibration results, matrix spike recoveries and GC performance. This report was 
prepared in compliance relative ;to the analytical and deliverable requirements spe&ed in the U.S. 
SW-846 Method 8015; the National Functional Guidelines for Organic Data Review, where 
applicable; and EPA DQO Level IU requirements. Please refer the specific findings found in each 
category to the Summary of Data Qualifications table. 

A validation was performed on the GRO/DRO f h m  SDGs L5992,, The data was evaluated based 
on the following parameters. 

Data Completeness 
Eolding Times 
Column Performance 
Calibrations 
Bl a l k  
Matrix SpWMatrix Spike Duplicate 
Field Duplicates 
Ident%ication/Quanti tation 

* - All criteria were met for this parameter. 

Overall Performance 

Overall performance was acceptable. The data did not require qud35cations. 



GLOSSARY OF DATA QUAL- 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qua led  as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 
- . -  - 

OD B U N K  QUB']LXFTCATION C O D E  

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

U - - The sample result for the blank. con taminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte. value 
reported. 

No Action = The sampIe result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUmCATIONS - - IH.4 IQ]L 

NO QUALIFICATIONS WERE REQUIRED 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the q-er used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect mult  



DATA ASSESSMENT NARRATIVE 
METALS, WET CHEMISTRY AND CYANIDE 

General 

The inorganic findings offered in this screening report assumes that al l  analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report &IS prepared in wrr2pliance relative to the analytical and deliverable 
requirements specified in the CLP ILM03.0 Method; the Functional Guidelines for Inorganic 
,Data Validation, February 1994, and DQO Level EC requirements. AU comments made 
within this report should be considered when examining the analytical results. Please refer 
the specific findings found in each category to the Summary of Data Qualification table. 

SDG # I5992 - - -  
a 

A validation was performed on the Metals Data from SDG L5992. The data was evaluated 
based on the foIlowing parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 
MSAs . , 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

Specific Finding 

The preparation blank exhibited contamination for the following elements, 

Elements Conc. Samples affected 
hon 21.9 ug/i no impact 
Sodium 133. ug/l no impact 
Zinc 6.33 ugfl 039HW00301 



The USEPA requires that all sample values below five times the preparation, field, DI 
or calibration blank contamhation be qualified as nondekct, "U". The field or DI 
water blanks exhibited contamhation but had no impact on the data. 

Matrix Spike Recovery 

Specific Finding 

The Matrix Spike recovery for waters for Iron was below the lower control limits. 
All positive and non-detect results are qualified as estimated, "J" or "UJ". 

Serial Dilution 

Specific Finding . -  . -  - 

The Serial Dilution for water for Iron and Sodium were. outside the control limits. All 
positive results are qualified as esfimakd, "3". 

Specific Finding 

The post digestion spike recovery for GFAA was below the lower control limits. All 
positive and nond&t results for the listed samples below are quaWed as estimated, 
"J" or "UJ". 

Plement Sample D s  % recoveries 
Thallium 039HW00301 75 

Specific Finding 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B" per Ensafe's request. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID 
039HWOlD01 
all water samples 
al l  water samples 
039HW00301. 
AU "B" results 

DL 
Zn. + QL 

u 
Fe. +/U J/UT 
Fe and Na. + J 
Tl. +m Jnrr 
a l l  analytes B J 



SDW: 
Date: 
Client Name: 
Projectishe Name: 
Date Sampled: 
N d e r  of Samples: 
Laboratory: 
Validation Guidance: 

QAfQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

L599fW & L6024W 
Febmary 2,1996 
EmafdAllm & Hashall 
Charleston; Zone A 
December 6 - 12,1995 . -  .- - 
16 Aqueous Sample(s) with 1 MS/MSD(s) 
Lockheed Analytical Services 
National Funcfhd Guidelines %for Organic and Inorganic Data, June 
1991 and February, 1994, respectively 
EPA DQO Level ID 
CLP MllIhdia SOW 
Metals 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and delivmbles. This scr- a s m s  
analytical results are calTect as reported and merely provides an interpretation of the reported quality 
control d s .  A minimllm of 10% of all laboratory calddons have been v d e d  as part of this 
validation. AIl W t  output, ie. spectra, chromatograms, etc., for each sample have been 
caremy reviewed The end-user in uged to review the S p d c  Findings and associated Data 
Qualiftations p d  in this report.. Annotated Form Is or spreadsheets fa dl samples reviewed 
are inchded after the Data Assessment Narratives. Form Is for MSMSD samples or spreadsheets 
are not annotated . 

The release of this Data Validation Report is authorized by the following signature: 

Date 

6716 MexIco Road St. Peters, MO 63376 
(314) 928-9533 (314) 278-1828 - FW (314) 278-2709 



L5991W & L6024W 

Samples and Fractions Reviewed 

Sample Identifiations Analytical Fractions 

Total Billable Samples (WaterlSoil) 1 14 1 0 I 

TAL= CLP Me& 



DATA ASSESSWIENT NARRATIVES - . z  . 



DATA ASSESSMENT NA.RRATIVE 
METALS, CYANIDE AND 'WET CHEMISTRY 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
c o m t  as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix dupLicates and calibration results. 
This wrt was prepared in compliance relative to the-analytical and deliverable 
requirements spwi fd  in the (32 ILM03.0 Method; the Functional Guidelines for Inorganic 
Data Validation, February 1994, and DQO Level III requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer 
the specific findings found in each category to the Summary of Data Qud%cation table. 

A validation was performed on the Metals and wet chemistry Data from SDG L5991W. The 
data was evaluated based on the following parameters. . 

Data Completeness 
Holding Times 
Calibrations 
'f3lanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
SaiaI Dilutions 
MSAS 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

Specific Finding 

The preparation blank exhibited contamination for the following elements. . 

Elements Conc. Sarnules afTezkd 
Iron 21.9ugll noimpact 
Sodium 133. ugh no impact 
Zinc 6.33 ug/l alI samples below 3 1.7 ug/l 



The USEPA requires that all. sample values below five times the preparation, field, DI 
or calibration blank contamination be quaU?ed as nondetect, "U". The field or Dl 
water blanks exhibited contamination but had no impact on the data. 

Matrix Spike Recovery 

Specific Finding 

The Matrix Spike recovery for waters for Iron was below the lower control limits. 
All positive and nondetect results are qualified as estimated, "5" or "UJ". 

Serial Dilution 

Specific Finding 
- .-  - 

The Serial Dilutions for waters for Iron and Sodium were outside the control limits. 
AU positive results are qualified as estimated, 9". 

Specific Finding 

The post digestion spike recovery for GFAA was below the lower control limits. All 
positive and nondetect results for the fisted samples below are qualified as estimated, 
"J" or "UJ". 

Element Sample IDS % recoveries 
Thallium 039GW00301 74 
Thallium 039GW00501 84 
ThaUium 039GW00401 84 
Thallium 039GWMDO I 84 

Specific Finding 

The post digestion spike recovery for G F M  was above the upper control Limits. All 
positive results for the listed samples below are q&ed as estimated, "J". 

,Element Sample IDS % recoveries 
Arsenic 039GW00301 116 
Arsenic 039GW00501 118 



Specific Finding 

All sample results left with a "B" qualifier after all other q ~ c a t i o n s ,  will be 
qualified with a "J" qualifier in place of the "B" per Ensafe's request. 



S-Y OF DATA QUALIFICATIONS 

Sample ID Analyte DL 
All water samples 

QL 
Zn. + J 

AU water samples Fe. -I-AJ J/UJ 
All water samples Fe and Na. + J 
039GW00301 and 501. As. + J 
039GW00301,501, 401 TI. 
and 04D01. 
All "Bn results all analytes B J 



DATA ASSESSMENT NARRATIVE 
METALS, CYANIDE AND WET CHEMISTRY 

The inorganic findings offered in this screening report assumes that atl analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spilce and LCS recoveries, matrix duplicates and calibration results, 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the CLP ILM03.0 Method; the Functional Guidelines for Inorganic 
Data Validation, February 1994, and DQO Level IU requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer 
the specific findings found in each category to the Summary of Data Qualification table. 

SDG # L6024W 

A validation was performed on the Metals and wet chemistry Data from SDG L6024. The 
data was evaluated based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 
MSAs 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

Specific Finding 

The preparation blank exhibited contamination for the following elements. 

Elements Cone. Samples affected 
Calcium 29.4 ug/l all samples below 147. ugll 
Iron 16.1 1 all samples below 80.5 ug/l 
Sodium 162. ug/l no impact 



The USEPA requires that all sample values below five times the preparation, field, DI 
or calibration blank contamination be qualified as nondetect, "U". The field or DI 
water blanks exhibited contamination but had no impact on the data. 

Matrix Spike Recovery 

Specific Finding 

The Matrix Spike recovery for waters for Selenium was above the upper controI 
limits. All positive results are qualified as estimated, "J". 

Serial Dilution 

Specific Finding 

The Serial Dilutions for waters for Calcium, Magnesium and Sodium were outside the 
control limits. All positive results are qualified as estimated, "J". 

MSAs 

Specific Finding 

The post digestion spike recovery for GFAA was below the lower control limits. All 
positive and nondetect results for the listed samples b.elow are qualified as estimated, 
"Jn or "UJ". 

Element 
Lead 
Lead 
Selenium 
Selenium 
Selenium 
Selenium 
Thallium 
Thallium 
Thallium 
Thallium 
Thallium 

Sample IDS 
GDBGWOO 10 1 
GDBGWOlDOI 
GDBGWOOlOl 
GDBGW0020 1 
GDBGW00301 
GDBGWOlDOl 
GDBGWO101 
GDBGW0020 1 
GDBGW00301 
GDBGWOlDOl 
GDBEW00301 

% recoveries 
67 
60 
64 
61 
78 
63 
53 
56 
66 
55 
36 



Specific Finding 

The post digestion spike recovery for GFAA was above the upper control limits. AU 
positive results for the listed samples below are quatified as estimated, "J". 

Element Sam~le  fDs % recoveries 
Arsenic GDBGWOOlOl 118 
Arsenic GDBGW00301 120 
Arsenic GDBGWOlDOl 123 

Specific Finding 

All sample results left with a &B" qualifier after all other qualifications, wilI be 
qualified with a "J" qualifier in place of the "Bn per Ensafe's request. 



SUMMARY OF DATA QUALrFICATIONS 

Sample ID 
aU samples below 80.5 ug/l 
all samples below 147. ug/l 
all samples 
all samples 

GDBGW00101, 301 and 01D01. 
GDBGW00101 and 01DOl. 
GDBGWO101, 201, 301 
and OID01. 
GDBGW00101, 201, 301, 
OlDOl and GDBEW00301. 
All "Bn results 

Analyte DL 
Fe. + 

QL 
u 

Ca. 
Se. + J 
Ca, Mg and + J 
Na. 
As. -I- J 
Pb. +/U S/UJ 
Se. 

Tl. 

all  analytes B J 



SDG#: 
Date: 
Client Name: 
ProjectISite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QNQC Lev& 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

L5997 
February 15, 1996 
EnsafefAllen & Hoshall 
Charleston; Zone A 
December 7 - 10, 1995 
8 Aqueous S q l e ( s )  with 2 MS/MSD(s) 
Lockheed Analytical Services 
National Eunctional Guidelines for and Inorganic Data, June 
L991 and February, 1994, respectively 
EPA DQO Level m 
SW846 Third Edition 
Volatiles, Semivolatiles, Pesticides w/PCB's, Petroleum 
Hydrocarbons, Dissolved Solids, Chlorides, Sulfates, Metals, Cyanide 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual. compliance relative to these requirements and deherabbs. TI& screening assumes 
adytical results are conect as reported and merely provides an interpretation of the reported qualxty 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, ie.  spectra, chromtogams, etc., for each sample have been 
carefully reviewed. The end-user in urged to review the S p d c  Findings and associated Data 
QuaEcations presented in this report. Annotated Form 1s or spreadsheets for dl samples reviewed 
are included after the Data Assessment Narratives. Form 1s for MStMSD samples or spreadsheets 
are not annotated 

The release of this Data Validation Report is authorized by the following signature: 

2*.42-P6 
ugene m a t s o n ,  Vice Date 

6716 Mexico Road , St. Peters. MO 63376 
(3 14) 928-9533 . (37 4) 278-1 828 - Fax (31 4) 278-2709 



SDG# L5997 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

VOA= SW846 Volatiles 
SV= SW846 Semivolatiles 
PIP = SW846 PesticidelPCB's 
TPR = SW846 Petroleum Hydrocarbons 
TDS = SW846 Dissolved Solids 
CHL = SW846 Chlorides 
SUL= SW846 Sulfates 
TAL= SW846 Metals 
CN= SW846 Cyanide 



DATA ASSESSMENT NARRATIVES 
. . .. 



DATA ASSESSmW NARRATM3 

VOLATKE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GCIMS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in the SW-846 Method 8260; the 
National Functional Guidelines for Organic Data Validation, June 1991, and DQO Level 111 
requirements. AH comments made within this report shouId be considered when examining 
the analytical results. Please refer the specific findings found in each category to the Summary 
of Data Qualification table. 

SDG # L5997 

A validation was performed on the Volatile Data from SDG L5997. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
GCIMS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Sp ike1Matrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quantitation 

* - Ail criteria were met for this parameter. 

Continuing Calibrations 

The continuing calibration analyzed exhibited non-compliant %Ds for compounds which 
required qualification of the data. 



DATA ASSESSMENT NARRATIVE 
VOILATU ANALYSIS 

PAGE - 2 
Continuing Calibrations, continued 

Specific Findings 

The continuing calibration, I1258.D, contained compounds with %Ds greater than 50% 
but less than 90%. For the samples and noncompliant compounds listed below, the 
positive results are qualified as estimated, J ,  and the nondetect results are qualified as 
estimated, UJ. 

506GW00101 bromomethane 
GDAGWOlDOl 

Method BIanks 

One of the method blanks exhibited contamination. The samples required qualification. 

Specif~c Finding 

.......... . ""'.. .... "'... ... ...... -,+..-<c.. ,..., . ...,.... ...... -.-<,,.y9>>,y: .. .. .$:,:7-::.!:'..7:::;.,:.:;-: >,..;... ......;.. ;A>.<+,,. ;,.;; ,,<:  .. ::,::7: > .;,.: :,:I;:.;;..); ;;:?*::, ... : ::" 't::.< ..i. -.-....... .;. . . . . . . . .  .... ..:. ....... . . .  ...................... .'.b . . . . . . .  . . . . . . . . .  :%".!.: :,: >..; 
: . . . . . .  . . . . . . . . . . . . . . . .  :I . . . . . . . . . : . . .  . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . .  . . .  . . . . . . . . . . . . .  . . . . . . . . . .  . . . .  :..: 

. . . . .  ..:. . , . . . . . . . . . . . . . . . . . . . . . . . . .  ..... v ::., ... ........,. <> ....... ....,. ,:>..:..: .................. : ........................... 
YYIYY 

" 31514MB 

038GWOlDOl acetone 
GDAGWOOlOl 

acetone 

4-methyl-2-pentanone 

CRQL 

5.4 pglL 

1.1 gg/L 



DATA ASSESSMENT NARRATIVE 
VOLATKE ANALYSIS 

PAGE - 3 
Field QC BIanks 

The field QC blanks exhibited contamination. The samples required qualification. 

System Performance and Overall Assessment 

- 
acetone 

acetone 

chloroform 

505FW00101 

6.2 p g L  

5.7 pg/L 

2.8 p g L  

1.6 pg/L 

1.4 pg/L 

....... .;:;,;;:++; ,.-.~:$~,I;~:::..;-:;~+::.I.;+:.:.Y.'.~, ............................. ...... ,.: .,.: ,.!.,. :$  ';' ".,$.: ;. . . . . A  .-'.. :' ............... . ~ .  .... ........ ........... . , .  >... . % .  I . ... .,. ,. . . . .  ;... >.,< : i' 
.: i.. %. :$ . . . . .  . .  ..... . . . . . . . . . . .  

% .  . . . . . . . . .  . . .  . . . . . . . . . . . . . . .  ,. . , . ,. . , ,. . .:L .' ... . . . . . . .  . . . . . . . . .  

acetone 

chloroform 

t~ichloroethene 

4-methyI-2-pentanone 

toluene 

U 

CRQL 

U 

Overall performance was acceptable. The data reviewer estimates less than 5 % of data 
required quaIificatiom/rejections. 

042EW00201 

-- 

4.7 pg/L 

039TW00201 

-- 

-- 

-- 



GLOSSARY OF DATA QUALXFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample resuIt for the bIank contaminant is less than the sample 
CRQL and is less than IOX the method blank value. The sample result 
for the blank wntaminant is rejected and the CRQL for that anaIyte is 
reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than IOX the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value reported. . 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sampIe 
result for the blank contaminant is not qualified with any blank 
qualifiers. 



SUMMARY OF DATA QUALIFTCATIONS 

iiA&mxm A.kUXEm RL! -SL 

506GW00 10 1 bromomethane I -  J/UJ 
GDAGWOlDOl 

038GWOlD01 acetone 
GDAGWOO101 

+B CRQL 

GDAGWOI DO1 acetone 4- U 

506GW00101 acetone + CRQL 

GDAGWOlDOl chIoroform + . .U 
038GWOlDOl 

* DL denotes the Form I qualifier suppIied by the laboratory 
QL denotes the quaIifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that dl anaIytica1 results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the U.S. EPA 8270; National Functional 
Guidelines for Organic Data Review, and DQO Level Ill. AlI comments made within this report 
should be considered when examining the analytical results (Form 1's). 

SDG # L5997 

A validation was performed on the Semivolatile Data from SDG L5997. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Sample 
Field Duplicates 
Compound Identification IQuantitation 

* - All criteria were met for this parameter 

ContractuaI Non compliance 

The laboratory is not evaluating sample surrogate recoveries based on the multi-laboratory Iimits 
found in the SW846 method 8270 on page 8270-31. The laboratory evaluated the sample 
surrogate recoveries based on ~ e i r  own laboratory generated Iirnits. Heartland ESIs data 
evaluation will be based on the established multi-laboratory surrogate recovery Iimits and the 
National Functional Guidelines, not the Iaboratory generated recovery Iimits. The laboratory also 
failed to reextract samples with surrogate recoveries generated recoveries tbat are not within the 
QAIQC limits as required by the method (page 8270-30 section 8.9.5). 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE - 2 

Continuing calibrations 

The continuing calibrations that were analyzed with this data packaee exhibited %Ds that were 
not within %D continuing calibration criteria. All RRFs were within calibration criteria. 

Specific Finding: 

The continuing calibration, S0501005, contained compounds with %Ds greater than 
50 % , but Iess than 90%. For the samples and noncompliant compounds listed below, 
qualify all positive results as estimated (J) and all non detects as estimated (US). 

3 1457MB 4-nitroaniline 
038GW00 101 benzoic acid 
038GWOlD01 
038GW0020 1 
506GW00101 
GDAGWOO101 
GDAGW03DOl 
GDAGW03DOlMS 
GDAGW03DOlMSD 

The continuing calibration, S0201002.D, contained compounds with %Ds greater tban 
SO%, but less than 90%. For the samples and noncompliant compounds listed below, 
qualifjl all positive results as estimated (S) and all non detects as estimated (UJ). 

038GWOlDOlRE benzoic acid 
GDAGWOlDOl 

Method Blank 

Associated blank Compound Concentration 

SarnpIes Compound Oualification 

038GW00101 bis(2ethyIhexy 1)phthalate CRQL 



DATA ASSESSMENT AND NARRATM3 

PAGE - 3 

Compound Identification /Quantitation 

Reject sample, 038GWOlDOIN due to non compliant surrogate recoveries. Qualify a11 
results as reject (R). 

System Performance and Overall Assessment 

The overall system performance was fair. The laboratory did not encounter any large 
problems. The data reviewer estimates that less than 5% of the data is qualified. 



GLOSSARY OF DATA QUALIFlERS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qud5ed as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

M]ETHOD BLANK OUALTFXCATION C O D B  

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

No Action = The sample result for the blank contaminant is greater tban the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not quaIified with any blank 
qualifiers. ' 

I 

The specific findings will be noted in numerical form on the Form Is in this data validation 
report. These specific finding footnotes will reflect the conclusions found in the data 
validation process that resulted in the qualification of the data, 



S-Y OF DATA QUALmCATlONS 

3 1457MB 4nitroaniline 
038GW00101 benzoic acid 
038GWOlDOl 
038GW0020 1 
506GRr001 0 1 
GDAGWOOlO 1 
GDAGW03DO1 
GDAGW03DOlMS 
GDAGW03DOlMSD 

benzoic acid 

bis(2ethylhexyI)phthalate 

All analytes 

+I- JIUJ 

+ CRQL 

-I- I- R 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation f m  
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATISW 

The urgmic fmdings affcrcd in this screening report assumes that aft analytical nsule arc 
correct as tepoabd and is based upon the examination of the rapom holding times, blank 
analysis results. gurrogqte and matrix spike recoveries, GC perfinmance, aad cat fixation 
resultj. This mprt was prepared in compl'ranct relative to the analytical and deliverable 
quirumcnts specified in the SW-843 M d a d  8U8O; tfw Nationd Functional Guidelines for 
Organic Data Validation, June 1991, and DQO tcvcl IU rcquirefnents. All comments made 
w i t h  &is repart should be considered when examining tfit anaI*caI rcsults. PI- rcfcr thc 
specific fdhgs  found jn each category to the Summary of Data Qualification table. 

A validation was pcrforfncd on the Chlorinated Pwticidc/PCB Data from SDG 1J997. ?he 
data was evaluated based on the followiry parametem: 

Data Completeness 
Holding Times 
Wibtation 
Blanks 
Sysrogate: Recoveries 
*trix sp'h/Matrix Spike Duplicates 
Field DupIicatt5 
Compound Ydentifimtion 
Cprnpound Quantitatian 

* - AU crituia were met for this parameter. 

The nrocIor drtrration summary pages for A~1260 were not prpznt in the data package. T h e  
appropriate calibration lkas found in SDG Z59S9. No qualificat@ns were required. However, 
a m p l c t e  data paclagc is required f@r each SDG. 

Onc (I) sample requir? qunlifications duc to s norrcompliant D in the associared CCV- 7 



DATA ASSESSMENT NARRATIMZ 
CBLORINATED PESTICIDES/PCBs 

PAGE - 2 
Continuing Calibrations, continued 

Specific Finding 

The following compound in the noted sample is qualified as estimated, J, due to a non- 
compliant %D in the CCV3A, 12/15/95, 1504 on the RTX1701 column on the 
121 10195 sequence. 

Swogate Recoveries 

One (1) sample required qualification because of surrogate recoveries below the QC limit. 

Specific Finding 

The following sample exhibited a DCB recovery beIow the QC limits. A11 positive and 
nondetect results in the sample are qualified as estimated, J N J .  

Compound Quantitation 

For the following sampIe, the E flagged results are rejected in favor of the D flagged 
results from the dilution analysis. All other compounds in the dilution analysis are 
rejected, UR, in favor of the undiluted results. 

System Performance and Overall Assessment 

Overall performance as acceptable. The data reviewer estimates that 5 % of data required 
quaIifications/rejections. 



GLOSSARY OF DATA QUALIFERS 

s 
U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution anaiysis 

CRQL = The sample result for the blank contaminant is less than the sampIe 
CRQL and is less than 10X the method blank value. l 3 e  sample resu 1 t 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than IOX the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
qud ifiers. 



S-Y OF DATA QUALIFICATIONS 

GDAGWOlDOl A11 Compounds +/- J/UJ 

038GW00101 A11 E flagged + R 

038GW00101DL All except corresponding +/- UR 
D flagged results 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

General 

The organic findings offered in this screening report assumes that a l l  analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, calibration results, matrix spike recoveries and GC performance. This report was 
prepared in compLiance dative to the analytical and deliverable requirements specified in the U.S. 
SW-846 Method 8015; the National Functional Guidelines for Organic Data Review, where 
applicable; and EPA DQO Level III requirements. Please refer the specific findings found in each 
category to the Summary of Dab  Qualifications table. 

A validation was performed on the GRO/DRO Erom SDGs L5997.. The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
Column Performance 
Calibrations 
Blanks 
Matrix SpikeIMatrix Spike Duplicate 
Field Duplicates 
Identification/Quantitation 

* - AIl criteria were met for this parameter. 

Overall Performance 

Overdl performance was acceptable. The data did not require qualifications. 



GLOSSARY OF DATA QUALETERS 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than IOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that andyte is reported. 

u - - The sample result for the blank contaminant is grealer than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample rhult for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUAL13FXCAmONS - - Ilh, a 
140 QUALIFICATIONS WERE REQUIRED 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation fmn 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
METALS AND CYANIDE 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the CLP ILM03.0 Method; the Functional Guidelines for Inorganic 
Data Validation, February 1994, and DQO Level IIt requirements. All comments made 
within this report should be considered when examining the analyticd results. Please refer 
the specific frndings found in each category to the Summary of Data Qualification table. 

SDG # L5997 

A validation was performed on the Metals Data from SDG L5997. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 
MSAs 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

Specific Finding 

The preparation blank exhibited contamination for the following elements. 

El emen ts Conc. Samples affected 
Lron 21.9 ug/l no impact 
Sodium 133. ug/l no impact 
Zinc 6.33 ug/l 038G-WOlD01 



The USWA requires that all sample values below five times the preparation, field, DI 
or calibration blank contamination be qualified as nondetect, "Un. The field or DI 
water blanks exhibited contamination but had no impact on the data. 

Matrix Spike Recovery 

Specific Finding 

The Matrix Spike rmvery for waters for Iron was below the lower control limits. 
All positive and nondetect results are qualified as estimated, "J" or "UJ". 

Serial Dilution 

Specific Finding 

The Serial Dilution for water for Iron and Sodium were outside the control limits. AII 
positive results are qualified as .estimated, "Jn. 

MSAs 

Specific Finding 

The post digestion spike recovery for GFAA was below the lower control limits. All 
positive and nondetect results for the listed samples below are qualified as estimated, 
"J" or "UJ". 

Element 
Selenium 
Thallium 
Thallium 
Thallium 
Thallium 
Thallium 
Thallium 

Specific Finding 

Sample IDS 
GDAGWOlDOl 
GDAGWOlDOl 
038GW00101 
038GWOlD01 
038GW00201 
506GW00101 
GDAGWOO101 

% recoveries 
79 
51 
68 
63 
68 
76 
76 

All sample results left with a "Bn qualifier after a l l  other quaWcations, will be 
qualified with a "Jn qualifier in place of the "3" per Ensafe's request. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL 
038GWOlDOI Zn. + QL 

u 
all water samples Fe. +/U J/UJ 
a l I  water samples Fe and Na. + J 
GDAGWOlD01. Se. +/U J/UJ 
038GW00101, OlD01, 0201, Tl. 
506GW00101, GDAGWOOlOl and 
OlD01. 
All "B" results aU andytes B J 
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Number of Samples: 
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Analytical Fractions: 

HEARTLAND 
ENVlRONMENTAL SERVICES, INC. 

Data Validation Report 

L6007 
Febnzary 15,1996 
IZtmfdAIIen & Hoshall 
Charleston; Zone A 
December 8, 1995 
1 Aqueous S q l e ( s )  with 1 MS/MSD(s) 
Lockheed AnaIfical Services 
National Functional Guidelines for Organic and Inorganic Data, June 
199 1 and February, 1994, respectively 
EPA DQO Level IV 
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Volatiles, Semivolatiles, Pesticides w/PCB's, Herbicides, 
Organophosphorus Pesticides, Petroleum Hydrocarbons, Dissolved 
Solids, Chlorides, Sulfates, Hexavalent Chromium. Metals, Cyanide 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to thew requirements and defiexables. This screening assumes 
analytical r e d  are correct as reported and merely provides an interpretation of the reported quality 
contTol results. A minimtrm of 10% of a11 laboratory calculations have been verified as part of this 
validation. All jnstnunent output, ie. spectta, chromatograms, dc., for each sample have been 
carefidly reviewed. The end-user in urged to review the Specific Findings and associated Data 
Qud.8cations p r w t e d  in this report. Annotated Fonn 1s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1s for MSMSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

@X6?y/yJ- / 2 -rr-Fk 
ugene @ w atson, Vice H i d e n t  Date 

6716 Mexico Road St. Peters. MO 63376 
(3 1 4) 928-9533 - (3 14) 278-1 828 . Fax (3 14) 278-2709 



Sample Identifications 

SDG# 6007 

SampIes and Fractions Reviewed 

AnafyticaI Fractions 

VOA= SW846 Volatiles 
SV= SW846 Semivofatiles 
P/P= SW846 PesticidetPCB's 

RERB = SW846 Herbicides 
OPP = SW846 Organophosphorus Pesticides 
pH= SW846 Petroleum Hydrocarbons 
TDS = SW846 Dissolved Solids 
CHL= SW846 Chlorides 
SUL= SW846 Sulfates 
HCR SW846 Hexavalent Chromium 

TAL= SW846 Metals 
CN = SW846 Cyanide 
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DATA ASSESSmNT NARFtATIVE 

VOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that alI  analytical results are 
correct as reported and is based upon the examination of the reported holding times,'blank 
anaiysis results, surrogate and matrix spike recoveries, GUMS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in the SW-846 Method 8260; the 
National Functional Guidelines for Organic Data Validation, June 1991, and DQO Level IV 
requirements. A11 comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings found in each category to the Summary 
of Data Qualification table. 

SDG # L6007 

A validation was performed on the Volatile Data from SDG L6007. The data was evaIuated 
based on the following parameters: 

Data Completeness 
Holding Times 
GC/MS Tuning 
CaI ibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Initial Calibration 

The target compound chloroprene was caIibrated as a single point with the BFB tune injection. 
The compound was not present in the ICAL or CCAL standards. 

The following compound is rejected in a11 samples due to an invalid dibration. 

A11 samples Chloroprene 



DATA ASSESSMENT NARRATIVE 
V O L A W  ANALYSIS 

PAGE - 2 
Continuing Calibrations 

The continuing calibration analyzed exhibited non-cornpIiant %Ds and RRFs for compounds 
which required qualification of the data. 

Specific ]Findings 

The continuing cdibration, EO814.D, contained compounds with %Ds greater than 
50% but less than 90%. For the samples and non-compliant compounds listed below, 
the positive results are qualified as estimated, J. and the nondetect results are qualified 
as estimated, UJ. 

The continuing calibration, E0814.D, contained compounds with RRFs less than 0.05 
or %Ds greater than 90%. For the samples and non-compliant compounds listed 
below, the positive resuIts are quaIified as estimated, J. and the nondetect results are 
rejected, R. 

GDAKW02DOl acetonitrile 
1,4-dioxane 

Field QC Blanks 

The field QC bla&s exhibited contamination. The sample required qualification. 

............ 
?.. ,> $< ;... ..... < , "-..."'p'/:.: .....,,,..,.,;&............'.iCi ........... .".... . .:r;r'::::<::;$x:::::,.$:: ........'.'... %$ ..++.-~..'"uc"- ....... >. ::> ....:.... ........... r>*. . . . . . . . . . : . . . .  !?.'...' A<...... .:.: <$:,,4;:i ;;. ivr.. .:  .!, 
...'(.C :r 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  ....... . . . . . . . . . . . . . . . . .  ............ . . . . . . . .  .<. . . . . . . . . .  . . . . . . . . . . .  *, 
.(I' < . . . . . . . I . . . . . : . . . . . . . . . . . .  . < . . . . . . . . . : . .  : . . . . . . .  . . . . . . . . . . . . . . .  - . . . . . . . . . . . . .  . . I . . . . . . . . : .  . . . . . . . .  . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  .7 . . . . . . . . . . . . . . . . . .  

042EW00201 

acetone -- 

chloroform 4.7 gglL 

trichloroethene 

4-methyl-2-pentanone 

toluene -- 

SOSFWOO101 

6.2 pg/L 

5.7 pglL 

2.8 pg/L 

1.6 pg/L 

1.4 , ugL  



DATA A S S M S m  NARRATMX 
VOLA'fILE ANALYSIS 

PAGE - 3 
Field QC Blanks, continued - 

chloroform 

System Performance and Overall Assessment 

Overall performance was acceptable with the exception of the compound chloroprene. The 
data reviewer estimates less than 5 % of data required qualifications/rejectiom. 



GLOSSARY OF DATA QUALIFLERS 

U = Not detected 

J = Estimated vaIue 

UJ = Reported Quantitation Limit is qualified as estimated 

R = Result is rejected and unusabIe 

D = ResuIt value is based on dilution analysis 

CRQL = The sample result for the bIank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that anaIyte is 
reported. 

The sample result for the bIank contaminant is greater than the sampie 
CRQL and is less than IOX the method bIank vaIue. The sampie result 
for the blank contaminant is quaIified as non detected at the analyte 
value reported. .. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qualified with any bIank 
qud  ifiers . 



SUMMARY OF DATA QUALIFICATIONS 

sAMEED2 ArulmmQ ][1L 

AII samples Chloroprene + -  f/R 

GDAHWO2DOl acetonitrile 
1,4dioxane 

GDAHW02DO 1 chloroform + U 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
f in the DL column denotes a positive resuit 
- in the DL column denotes a non detect result 



DATA ASSESSMENT AND NARRATrVE 

General 

The organic fmdings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the U.S. EPA 8270 Appendix E; National 
Functional Guidelines for Organic Data Review, and DQO Level TV. All comments made within 
this report should be considered when examining the analytical results (Form 1's). 

SDG # L6007 

A validation was performed on the Semivolatile Data from SDG L6007. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
G C M S  Tuning 
Calibrations 
Internal Standard Performance 
BI& 
Surrogate Recoveries 
Laboratory Control Sample 
Field Duplicates 
Compound Identification /Quantitation 

* - All criteria were met for this parameter 

Contractual Non compliance 

The laboratory is not evaluating sample surrogate recoveries based on the multi-laboratory limits 
found in the S W846 method 8270 on page 8270-3 1. The laboratory evaluated the sample 
surrogate recoveries based on their own laboratory generated limits. Heartland ESIs data 
evaluation will be based on the established multi-laboratory surrogate recovery limits and the 
National Functional Guidelines, not the laboratory generated recovery limits. 

System Performance and Overall Assessment 

The overall system performance was fair. The laboratory did not encounter any large probIems. 
The data reviewer estimates that none of this data requires qudification. 



GLOSSARY OF DATA Q U A L m R S  

DUALIFICATION CODES 

U = Not detected 

J = Estimated value 

U5 = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

JVIETFIOD BLANK OUALITTCATION CODE3 

CRQL = The sample result for the blank mnkmbmt is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank con taminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater tban 10X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 

The specific frndings will be noted in numerical form on the Form Is in this data validation report. 
These specifrc fmding footnotes will reflect the conclusions found in the data validation process 
that resulted in the quaIification of the data. 



DATA ASSESSMENT NARRATIVE 

CHLtOFUNATI3D PESrrCIDES/PCBs 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC performance, and calibration 
results. This report was prepared in compliance relative the analytical and deliverabIe 
requirements specified in the SW-846 Method 8080; the National Functional Guidelines for 
Organic Data Validation, June 1991, and DQO Level IV requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

SDG # U007 

A validation was performed on the Chlorinated PesticidePCB Data from SDG L6007. The 
data was evaluated based on the following parameters: 

Data Completeness 
Holding Times 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicalq 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

Overall performance as acceptable. The data did not require qualifications. 



GLOSSARY OF DATA QUAZ,mRS 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

O-rrON corn 

CRQL = The sample result for the blank contaminant is Iess than the sample 
CRQL and is less than 1OX the method bIank vdue. The sample result 
for the blank: contaminant is rejected and the CRQL for that analyte is 
reported. 

No Action = 

The sample resuIt for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non deoxted at the anaIyte 
value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank vdue. The sample 
result for the blank contaminant is not qualified with any blank 
qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

sAhmJm2 - Iu, 4L 

NO QUALIFICATIONS WERE REQUIRED. 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL coIumn denotes a positive result 

. - in the DL column denotes a non d e w  result 



DATA ASSEXSMENT NARRATIVE 

CHLJORINATED HERBICIDES 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and cdibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 Method 8150; the National Functional Guidelines for Organic Data Validation, June 
1991; and DQO Level IV requirements. A11 comments made within this report should be 
considered when examining the anaiytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. 

SDG # L6007 

A validation was performed on the Herbicide Data from SDG L6007. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
BIanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
FieId DupIicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

OveraII performance was acceptable. The data reviewer estimates less than 10 % of the data 
required qualifications. 



GLOSSARY OF DATA QUAL- 

U = Not detected 

J = Estimated value 

US = Reported quantitation limit is qualified as estimated 

R = ResuIt is rejected and unusable 

D = Result value is based on dilution analysis 

(IRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sarnpIe resuIt.for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 1OX the method blank value. The sample resuit for 
the bIank contaminant is qualified as non detected at the analyte value 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. The 
sample result for the bIank contaminant is not qualified with any 
blank qua1 ifiers. 



SUMMARY OF DATA QUALmCATIONS 

EiAmmim - rzlt SL 

NO QUALIFICATIONS ARE REQUIRED. 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a nondetect result 



DATA ASSESSMENT NARRATIVE 

ORGANOPHOSPHORUS PESTICILlES 

General 

The organic frndings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported hoIding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 Method 8140; the National Functional Guidelines for Organic Data Validation, June 
1991; and DQO Level IV requirements. Ail comments made within this report should be 
considered when examining the analytical resdts. f lease refer the specific findings found in each 
category to the Summary of Data QrraIification table. 

SDG # MOO7 

A validation was performed on the Organophosphorus Pesticide Data from SDG L6007. The data 
was evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 10% of the data 
required quaIifications. 



GLOSSARY OF DATA QUALIlCU3RS 

c 
U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusabIe 

D = Result value is based on dilution analysis 

CRQL = The sample.result for the blank contaminant. is. less than the sample CRQL 
and is Iess than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for h t  analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is Iess than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the andyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 



SUMMARY OF DATA QUALIF'ICATIONS 

s'olnxm ANiiumm IZL cud 
NO QCALIFICATIONS ARE REQUIRED. 

* DL denotes the Form I qualifier suppIied by the Iaboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL coIumn denotes a positive result 
- in the DL column denotes a nondetect result 



DATA ASSESSMENT NARRATIVE 

FUELS - GRO/DRO 

General 

The organic findings offered in this screening report assumes that aIl analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, calibration results, matrix spike recoveries and GC performance. This report was 
prepared in compliance relative b the analytical and deliverable requirements specified in the U.S . 
SW-846 Method 8015; the National FunctionaI Guidelines for Organic Data Review, where 
applicable; and EPA DQO Level III requirements. Please refer the specific findings found in each 
category to the Summary of Data Qualifications table. 

A vatidation was performed on the GRO/DRO b r n  SDGs L6007.- The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
Column Performance 
Calibrations . 
Blanks 
Matrix Spike/Matrix Spike Duplicate 
Field Duplicates 
IdentificationIQuantitation 

* - All criteria were met for this parameter. 

OverarX Performance 

Overall performance was acceptable. The data did not require qualifications. 



GLOSSARY OF DATA QUALD?IERS 

c 
U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution 'analysis 

D BLANK QUALTFICATION CODm 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

u - - The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



S-Y OF DATA Q U m C A T I O N S  - CQMEmmm IZL f2.L 

NO QUALIFICATIONS WERE REQUIRED 

4 DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
METALS, WET CHEMISTRY AND CYANIDE 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
conect as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and 'LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the CLP ILM03.0 Method; the Functional Guidelines for Inorganic 
Data Validation, February 1994, and DQO Level IV requirements. All  comments made 
within this report should be considered when examining the analytical results. Please refer 
the specific findings found in each category to the Summary of Data Q&cation table. 

SDG # L6007 

A validation was perf'ormed on the Metals Data fkom SDG L.6007. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 
MSAs 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

Specific Finding 

The preparation blank exhibited contamination for the following elements. 

Elements Conc. Sam~les affected 
Calcium 29.4 ug/l no impact 
Iron 16.1 ugfl no impact 
Sodium 162. ug/l no impact 



The USEPA requires that all sample values below five times the prepamtion, field, DI 
or calibration blank contamination be qualified as nondetect, "U". The field or DI 
water blanks exhibited contamination but had no impact on the data. 

Matrix Spike Recovery 

Specific Finding 

The Matrix Spike recoveries for waters for Lead, Selenium and Thallium were below 
30%. All nondekct results are rejected and all positive results are qualified as 
estimated, *J". 

The Matrix Spike recoveries for waters for Barium, Beryllium, 
Chromium, Cobalt, Iron, Nickel and Hexavalent Chromium were below 
the lower control limits. All positive and nondetect results are-qualified 

44 99 as estimated, J or "UJ". 

Duplicate Analysis 

Specific Finding 

The duplicate analysis for Thallium was oulide the control limits. AlI positive 
results are qualified as estimated, "I". 

Serial Dilution 

Specific Finding 

The Serial Dilutions for water for Calcium, Manganese and Sodium were outside the 
control limits. AlI  positive results are qualified as estimated, "J". 

MSAs 

Specfic Finding 

The post digestion spike recovery for GFAA was below the lower control limits. All 
positive and nondetect results for the listed samples below are qualified as estimated, 
Y'' or "UJ". 

Element Samvle IDS % recoveries 
Lead GDAHW02DO I 47 
Selenium GDAH'WO2DO 1 79 
Thallium GDAIFW02DO 1 56 



Specific Finding 

All sample results left with a "Bn qualifier after aU other qualifications, will be 
qualified with a "Jn qualifier in place of the "Bn p r  Ensafe's request. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID 
All water samples 

All water samples 

All water samples 
All water samples 

GDAHW02DO I. 

All "B" results 

Analyte 
Pb, Se and 
TI. 
Ba, Be, Cr, 
0, Fe; NI 
and Hex Cr. 
Tl. 
Ca, Mn and 
Na. 
Pb, Se and 
Tl. 
all analytes 
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carefully reviewed. The end-user in urged to review the Specific Fmdings and associated Data 
Qudhations presented in this report. Annotated Form Is or spreadsheets for all samples reviewed 
are mchded after the Data Assessment Narratives. Form Is for MSMSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

2 -2 I44 
I 

Date 

6776 Mexico Road - St. Peters, MO 63376 
(3 14) 928-9533 . (31 4) 278-1 828 . F a  (31 4) 278-2709 



SDW JL6008 

Samples and F'ractions Reviewed 

SampIe Identifications Analytical Fractions 

VOA= SW846 Volatiles 
SV = SW846 Semivolatiles 
PIP = SW846 PesticidePCB's 
TDS = SW846 Petroleum hydrocarbons 
CHL= S W W  Chlorides 
SUL = SW846 Sulfates 
TAL= SW846 Metals 

CN= SW346 Cyanide 



DATA ASSESSMENT NARRATIVES 



DATA ASSESSMENT NARRA'IXYE 

VOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that a11 analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
anaiysis results, surrogate and matrix spike recoveries, GCIMS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in the SW-846 Method 8260; the 
National Functional Guidelines for Organic Data Validation, June 1991, and DQO Level III 
requirements. All comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings found in each category to the Summary 
of Data Qualification table. 

- - - 
SDG # L6008 

A validation was performed on the Volatile Data from SDG LS008. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike DupIicates 
Field Duplicates 
Internal Standard Performance 
compound ~Identifcation 
Compound Quantitation 

* - All criteria were met for this parameter. 

Continuing Calibrations 

The continuing calibration analyzed exhibited noncompliant %Ds for compounds which 
required qualification of the data. 



DATA ASSESSMENT NARRATIVE 
VOLATUX ANALYSIS 

PAGE - 2 
Continuing Calibrations, continued 

S@c Findings 

The continuing calibration, 11258.D, contained compounds with %Ds greater than 50 % 
but less than 90%. For the samples and non+mnpIiant compounds listed below, the 
positive results are qualified as estimated, J. and the nondetect results are qudified as 
estimated, UJ. 

GDATW00301 

Method Blanks 

bromomethane 

One (1) of the method blanks exhibited contamination. The sarhples required qualification. 

Specific mmg 

., *,.; .... : ..... .c::..:c: .>.. ::.r.L: ..,....., .. .... :.: .:.;:...+ ..... ..>. ............... :... .... . ....>, ...... :, .. :.,.. :.,. ...... ..,.:.,., : . . . . . . . . . . . . . .  ,, ...;... ,:, . .  <. ..... .<: '>'.:'- '! :' ..... :. ..:"..... :- . . . . . . . . . .  ..................................................... :... . . . . . . . . . . . . . . . . .  . . 
.:: 

............ ...,... . . . . . .  , :  . . . .  ,.: . . . . . . . . . . . . . . . . . . . .  . . .  . , 
:...... ..: . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . I  . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . .  .., ... .- .....,,.,..... ........ Yr..-. ........... ....,. ...\.A ..., A<..x- ,.\.. ,,.r.,.:" .... . . .. .. +:::(',<. ,,";*';(:n: ...... 

acetone 

ComDound 

acetone 

acetone 

31572MB 

6.6 pglL 

CRQL 

u 



DATA ASSESSMENT NARRATIVE 
VOLATIIX ANALYSJS 

PAGE - 3 

Field QC Blanks 

The fieId QC blanks exhibited contamination. The samples required qualification. 

Specific Fiiding 

505FWOOlO 1 GDAGW02DOl chloroform 

505FW00101 

6.2 pg/L 

5.7 pg/L 

2.8 +g/L ' 

1.6 p g / L  

1.4 pg/L 

System Performance and Overall Assessment 

GDATW00301 

-- 

* 4,* %...<, >." )>, L %. , A. > . b ,  . - <  ' ,: 

acetone 

chloroform 

tr ichloroethene 

4-methyl-2-pentanone 

toluene 

CRQL 

- 
WEWOO201 

- 

4.7 p g L  

Overall performance was acceptable. The data reviewer estimates less than 5% of data 
required quaIifications/rejections.- 



GLOSSARY OF DATA QUAL- 

c 
U = Not detected 

J = Fstimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

- - - 
Q&UmTCATION CIm 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that anaiyte is 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than IOX the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the bIank contaminant is not qualified with any bIank 
qualifiers. 



SUMMARY OF DATA QUACLIFICATIONS 

t&mIE&m A . N u m E m  IZL QI.4 

GDATW0030 1 bromomethane +I- J/UJ 

GDAGW00201 acetone 

GDAGW00301 acetone 
GDAGW02DOl 
GDAGW03DOl 

chloroform 

+B CRQL 

+B U 

+ CRQL - - 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result. 



DATA ASSESSMENT AND NARRATIVE 

SEMIYOLATEE ORGANICS 

General 

The organic fmdings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GCIMS performance, hming resdts, calibration 
results and internal standard areas. This report was prepared in compIiance relative to the 
analytical and deliverable requirements specified in the U.S. EPA 8270; National Functional 
Guidelines for Organic Data Review, and DQO Level Ill. All comments made within this report 
shouId be considered when examining the analytical resuIts (Form 1's). 

SDG # L6008 - . -  - 

A validation was performed on the Semivolatile Data from SDG U008. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
GUMS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Sample 
Field Duplicates 
Compound Identification /Quatitation 

* - MI criteria were met for this parameter 

Contractual Non compliance 

The laboratory is not evaluating sampIe surrogate recoveries based on the multi-laboratory limits 
found in the SW846 method 8270 on page 8270-31. The laboratory evaluated the sample 
surrogate recoveries based on their own laboratory generated limits. Wearrland ESIs data 
evaluation will be based on the established multi-laboratory surrogate recovery limits and the 
National FunctionaI Guidelines, not the laboratory generated recovery limits. 

Continuing calibrations 

The continuing calibrations that were analyzed with this data package exhibited %Ds that were 
not within %D continuing calibration criteria. A11 RRFs were within calibration criteria. 



DATA ASSESSMENT AND NARRATIVE 

PAGE - 2 
Continuing calibrations (continued) 

Specific Finding: 

The continuing calibration, 50501005, contained compounds with %Ds greater than 50 % , 
but less than 90%. For the samples and non-cornpliant compounds listed below, qualify 
all positive results as estimated (J) and a l I  non detects as estimated (UJ). 

3 1457MB 4-nitroaniline 
GDAGW00201 benzoic acid - - - 
GDAGW0030 1 
GDAGWO3DOl 
GDAGWO3DOlMS 
GDAGW03DOlMSD 
GDAGW02DOl 

Method Blank 

Associated blank Compound Concentration 

GDAGW00301 bis(2ethyIhexyl)phthalate CRQL 

Compound IdentificationlQuantitation 

Reject sample GDAGWOZDOlFG, due to unnecessary analysis due to surrogate recovery 
evaluation mentioned previously under Contractual Non compliance. Qualify all results as 
rejected (R). 

System Performance and Overall Assessment 

The overall system performance was fair. The data reviewer estimates 'that less than 5% of 
the data is qualified. 



GLOSSARY OF DATA QUALWERS 

OUALTFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable . - 

D = ResuIt value is based on diIution analysis 

&lETfl[OD BLANK OUAL,IFLCATTON CODE5 

CRQL = The sample result for the blanb: conlaminant is less than. the sample 
CRQL and is less 'than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank: value. The sample resuIt 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank vaIue. The sample 
result for the bIank contaminant is not qualified with any blank 
qualifiers. 

1 

The specific findings will be noted in numerical form on the Form Is in this data validation 
report. These specific fmding footnotes will reflect the conclusions found in the data 
validation process that resulted in the qud%cation of the data. 



SUMMARY OF DATA QUALXIFLCATIONS 

SAMPLE ID ANALYTE: TD - DL Qli 

3 1457MB 4-nitroaniline 
GDAGW00201 benzoic acid 
GDAGW00301 
GDAGW03DOI 
GDAGW03DOlMS 
GDAGW03DOlMSD 
GDAGWO2DOl 

e DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation f i  
+ in the DL column deno~es a positive resuIt 
- in the DL column denotes a non detect result 

+ CRQL 
- - 

+ /- R 



DATA ASSESSMENT NARRATIVE 

CHLORINATED PESTICIDES/PCBs 
General 

The organic findings ofiered in this screening report assumes that a11 analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC performance, and calibration 
results. This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW-846 Method 8080; the National Functional Guidelines for 
Organic Data Validation, June 1991, and DQO Level 111 requirements. All comments made 
within this report should be considered when examining the analytical results. Please refer the 
specific findings found in each category to the Summary of Data QuaIification table. 

- - 
SDG # L6008 

A validation was performed on the Chlorinated PesticidePCB 'Data from SDG L6008. The 
data was evaluated based on the following parameters: 

Data Completeness 
Holding Times 
Calibration 
B la& 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Calibrations 

The aroclor calibration summary pages for AR1260 and the INDB summary pages were not 
present in the data package. The appropriate calibration was found in SDG L5959. No 
qualifications were required. However, a complete data package is required for each SDG. 



DATA ASSESSMENT NARRATIVF, 
CHLOrnATED PESTICIDES/PCm 

PAGE - 2 

Surrogate Recoveries 

One (1) sample required qualification because of surrogate recoveries below the QC limit. 

The foIlowing sample exhibited a DCB recovery below the QC limits. All positive and 
nondetect resuIts in the sample are qualified as estimated, JIUJ. 

System Performance and Overall Assessment 

Overall performance as acceptable. The data reviewer estimates that 5 % of data required 
qualifications/rejectiom. 



GLOSSARY OF DATA QUALIFERS 

m 
U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

- 

QT-N CODFS 

CRQL = The sampIe result for the blank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that andyte is 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sarnpIe result 
for the blank contaminant is qualified as non detected at the anaIyte 
value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method bIank value. The sample 
result for the blank contaminant is not qualified with any blank 
qualifiers. 



SUMMARY OF DATA QUALTFICATIONS - - IZL 9L 

GDAGW00301 Ail Compounds +/- J N J  

1; DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMI~NT NWTIVE 
METALS, WET CHEMISTRY AND CYANIDE 

General 

The inorganic findings offered in this screening report assumes that al l  analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the CL,P lLM03.0 Method; the Functional Guidelines for Inorganic 
Data Validation, February 1994, and DQO Level IU requkrnents. AU comments made 
within this report should be considered when examining the analytical results. Please refer 
the specific kdings found in each category to the Summary of Data Qualification table. 

SDG # L a 8  , - . -  - 

A validation was performed on the Metals Data from SDG LHlO8. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 
MSAs 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

Specific Finding 

The preparation blank exhibited contamination for the foliowing elements. 

Plements Conc. SampIes affected 
Calcium 29.4 ug/l no impact 
Iron 6 1 1 no impact 
Sodium 162. ug/I no impact 



The USEPA requires that all sample vaIues below five times the preparation, field, DI 
or calibration blank contamination be qualified as nondetect, "Un. The field or DI 
water blanks exhibited contamination but had no impact on the data. 

Matrix Spike Recovery 

Specific Finding 

The Matrix Spike recoveries for waters for Lead, Selenium and Thallium were below 
30%. All nondetect results are rejected and all positive results are qualified as 
estimated, "J". 

The Matrix Spike recoveries for waters for Barium, Beryllium, 
Chromium, Cobalt, Iron and Nickel were below the lower control limits. 
All positive and nondetect results are qualified as estimated, ?J: or . 
"UJ". 

Duplicate Analysis 

Specific Finding 

The duplicate analysis for Thallium was outside the control limits. AU positive 
results are qualified as estimated, "J". 

Serial Dilution 

Spi f i c  Finding 

The SeriaI Dilutions for water for CaIcium, Manganese and Sodium were outside the 
control limits. AU positive results are qdilied as estimated, "J". 

MSAs 

Specific Finding 

The post digestion spike recovery for GFAA was below the lower control Limits. All 
positive and nondetect results for the listed samples below are qualified as estimated, 
"J" or "UJ". 

Element Sam~le IDS % m v e r i e s  
Selenium GDAGW03DOl 75 
Thallium GDAGW00201 70 
Thallium GDAGW00301 5 1 
Thallium GDAGW02DO 1 70 



Thallium GDAGW03DOl 39 

The post digestion spike recovery for GFAA was above the upper control limits. AU 
positive results for the listed samples below are qualified as estimated, 7". 

Element Sam~le IDS % recoveries 
GDAGW00201 116 

Lead GDAGW00301 116 

Specific Finding 

AU sample results left with a "B" qualifier after a l l  other qualifications, will be 
qualified with a "J" qualifier in phce of the "B" per Ensafe's request. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID 
All water samples 

All water samples 

All water sampIes 
All wakr samples 

GDAGW03DOl. 
GDAGW00201, 301, 2D01 
and 3D01. 
GDAGW0020 1. 
GDAGW00301. 
All "B" results 

Analyte 
Pb, Se and 
TI. 
Ba, B, Cr, 
Co, Fe and 
Ni. 
T1. 
Ca, Mn and 
Na. 
Se. 
TI. 

As. 
Pb. 
all analytes 



Chemical Services, Inc. 

P. 0. Box 93U422, Norcross, GA 30093 
(770) 923-3890 
(770) 923-8769 (Fax) 

COMPANY: 
SITE NAME: 
PROECT NUMBER: 
C O m m L 4 l 3 :  
QA/Qc LEn3-i 
EPA METHOD: 
V r n A 7 1 0 N  G U l D m :  

SAMPLE MArnIES: 
TYPES OF ANALYSES: 

DATA VALIDATION SUMMAIXY 
REPORT 

 elA Allen & %shall 
Charleston Navel Base, Zone A 
8500.14 
Lackheed Analytical Services 
ET?A Level ID 
EPA SOW 3/90 - - 
UsEPA CLP Ndonal Fmtiiond Cuideiines for # g k c  Ddo 
Review, 1994 
Water and Soil 
Volatile Organics, Pesticides/PCB's 

SDG NUMBER L7263 (level IQ 

Lab 
S m ~ l e  # 
L7263-1 
L72634 
L72634DL 
L7263- 1 1 
L7263-11DL 
L7263-9 
L7263-9DL 
L7263-13 
L7263-13DL 
L7263-14 
L7263- 14DL 
L7263-15 
L7263- 16 
L7263- 16DL 
L7264-7 
Ln264-7RE 
383 13MS 
383 13MSD 
38481MS 
38481MSD 

Matrix 
w e  
Water 
water 
Soil 
Soil 
Soil 
Soil 
Sod 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

Water 
water 
Water 
Water 
Soil 
Soil 

Volatile 
_Organics 

X 
X 
1- 

X 
-k 
X 
+ 

Pesticides/ 
PCB's 



Client Lab 
w - Matrix 
038SB01401hB 38398MS Soil 
038SB01401MSD 38398MSD SoiI 

Pesticides/ 
PCB's 
f 
+ 

+ = Non-biilable DL., RE or QC Sample 

D = DILUTION, MS = MATRIX SPm MSD = MATRIX SPIKE DUPUCATE, RE = FWWAT-,YSIS, 
T B = T R I P B r n  

DATA -S): Mawh L. Smith, Jean M Delasfimit 



Data .Qualifier Definitions 

J - The association numerical value is an estimated q-ty. 

R The data are unusable (the compodanalyte may or may not be 
present). Resampling and mmlysis are necessary for vedication 

U - The compormd/analyte was anal& for, bui not detected The 
associated numerical value is the sample quantitation limit 

UJ - ?he compound/analyte was analyzed for, but not d e t d  The sample 
quantitation limit is an estimated quantity. 



DATA QUALII;TCAnON SUMMARY 

Lockheed Analytical Services - L7263 Level III, CL9 Or@cs 

VOLA TEE ORGANICS 
- - - 

L) Holding Times: 

II.) GUMS Tuning 

Ail GUMS Tuning criteria were met, so no d o n  was required. 

m.) Calibration: 

Initial Calibration: 

All Initial Calibration criteria were met. No action was necessary. 

Continuing Calibration: 

The Percent DBerenm (?/XI'S) ex& the 25% QC limit for the standard analyzed on 6/20/% at 
17:00 on instrutl.lent E for the following cumpomds: 

The results for these cornpounds in associated samples 039GFOO7LH and 03!XPOO9~ which 
consisted entirely of nondetects, were .flagged as estimated 0. 

'Zhe Pacent Differences (YDs) exceded the 25% QC limit for the stadad analyzed on 6/24/96 at 
09:06 on hmument J for the following compo& 



Ihe results for these com~0und.s in associated samples 039SPOO9LH and 039SPOllLH, which 
consisted entirely of nondetects, mere flagged as &bated (UJ). 

IV.) Blanks: 

Metbod Blanks. 

There were no positive detections in the method blanks. No action was necessary. 

Trip Blank: 

There were no positive detections in the trip blank No action was taken 
- - 

V.) Surrogate Recoveries: 

The. hernogate Percent Recovery (Ya) of b r o m f l u o m b n e  was 119% in trip blank 038Ti301401, 
which exceded the 83-1 18% QC limits. Since this sample was a trip blank, no action was taken 

VI.) Ldmakory contml Samples (La): 

Five LCS's were analyzed with tiis SDG. All criteria were met. No action was m m s a r y .  

W.) Matrix Spike / Msttrix Spike Duplicate (MS I MSD): 

The &lathe Percent Diffkrmces (RPD's) for spiked samples 039Gf007LHMS and 039G;MX)7lXMSD 
exceded their respective QC limits for the following compounds: - m 

1,l-dichloroethene 17 14 
benzene 17 11 
trichloroethene 19 14 
toluene 20 13 
chlombenzene 18 13 

All positive and non-detect results for these compounds in unspiked sa411e 039GP007LK were 
fiaggedasestimated(J)and~. 

W.) Field Dupliates: 

There were no field duplicate samples in this SDG. No action was necessary. 

IX) Internal standards Performance (ISTD): 

All Internal standards Performance criteria were met. No action was required 



X) TCL Compound Identification: 

A1 TCL Compound Identification criteria were met, so no action was taken 

XI.) Compound Quadtation and Reported Conbat Required @antitation Limits (CRQL's): 

All CRQL criteria were met, so no action was necessary. 

XII.) Tentatively Ident%ed Compunds (TICS): 

All TIC Identification criteria were met, so no action was required 

XU.) System Performance: 

All System P d 0 r m . m ~  criteria were met. No action was taken. 

XIV.) Overall Assessment of WGeneral :  - - 

Positive results for dilution analyses were not flagged @) by the laboratory. These flags w e  hwted 
by the validator. Concentrations of acetone in samples 039SP009LH.and 039SP011U-I and cis-1,Z- 
dichloroethene and benzene in sample 039GP009LH were greater than the inshumenfs linear 
calibration range. These &ts were replaced with the dilution analyses results with appropriate flags. 

?he original analysis of sample 039TB01401 was considered by the validator to be of preferable data 
quality to the reanalysis because of its better holding time. The original analysis was selected for 
validation. All laboratory data were acmptable with cpaliiications. 

I.) Holding TI: 

All Holrling Time criteria were met, so no action was requrred 

All Inskumenl: Performance criteria waz met. No action was taken 

m.) Calibration: 

Initial Calibration: 

All Initial Calibration criteria wax met. No action was necemry. 

Continuing Caliwon: 

All Continujng Calibration criteria w t x  met. No action was requid 



N.) Blanks: 

Method Blank: 

There  we^ no positive detections in the method blank No action was taken. 

V.) Surrogate Recoveries: 

AU Surrogate Recovery criteria were met, so no action was taken. 

VI.) Laboratory Control Samples (LCS): 

One LCS was anal* in this SDG. All Percent Recovery criteria were nzet No action was taken 

W.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

The Percent Recoveries (YaR's) of 4,4'-DDT in spiked samples 038SB01401MS (-360?4$ and 
0389301401 (-190%) below the 57-127% QC limits. Since the sm431e moceWon  & 
them , +ion of the spike added by 16X, the results were considered by the validator to be 
unusable. No action was taken. 

Wr.) TCL Compound Identification: 

PesticidflCB Identification Summary (PIS): 

All PIS criteria were met. No action was required 

K) Field Duplicates: 

There were no field duplicate smpIes in this SDG. No action was necessary. 

X) Pesticide Cleanup Check 

Florisi Cartridge Check 

AU criteria were met, so no action was taken 

Gel Permeation Chromatography (GPC): 

All GPC criteria wae met No action was necessary. 

XL) Overall Assessment: of WGeneral:  

Positive results for the dilution analyses were not Aagged (D) by the laboratory. These flags vme 
insated by the validator. CorxmMions of 4,4-DDE, 4,4'-DDT aad 4,4'-DDD were greater than the 
lnstrurrrezlrs linear CaliMon range in samples 03&SB01101,038SB01201 and 038SB01401. 'Ihr=se 
results m~ replaced with the dilution analyses mts with ~~ f l a  All other lab- 
data were accqtabIe withod qualification 



VALIDATA 
ChemicaI Services, Inc. 

P. 0. Box 930422, Norcross, GA 30093 
(770) 923-3890 
(770) 923-8769 (Fax) 

COMPANY: 
SITE NAME: 
PROJECT NUMBER: 
CON'IRACIED LAB: 
QAfQc m 
EPA MFXHOD: 
VALrDATlON mm: 

SAMPLE MATRIX 
TYPE OF ANALYSIS: 

DATA VALIDATION SUMMARY 
REPORT 

EksafdAllen & E h h d l  
Charleston Navel Base, Zone A 
8500.14 
Lockheed Analytical Services 
EPA Level IV 
EPASOW3190 . 

- - 

Z%TPA CLP Ndionck! Fmtioncn! aidelines far @anranrc Lhta 
Review, 1994 
Soil 
Semivolatile Organics 

SDG NUMBER L7277 (Level rv) 

Client Lab 
w 
505CB01901 

w 
L7277-2 

042CBO23 0 1 L7277- 1 
042CB0230 1MS 38399hE 
042CBO2301MSD 38399MSD 

Matrix 
Soil 
Soil 
sod 
Soil 

+ = Non-billable QC Sample 

MS = MA= SPIKE, h4SD = MATRIX SPIKE DUPLICATE 

DATA REVIEWER(S): Marvin L. Smith, Jean h4 Delashmit 



Data QmMa Definitions 

J - The association numerical value is an estimated quantity- 

R - The data are unusable (the compodanalyte may or may not be 
present). Resampling and &ysk are necessary for verification 

U - The compoundlanalyte was anal@ for, but not detected 'Ihe 
associated numerical value is the sample -tation limit. 

UJ - The compormdldyte was analyzed for, b a  not &t& The sample 
quantitation limit is an estimated quantity. 



DATA QUAWFICAgON EXlMhMCY 

Lockheed Analytical Services - L7277 Level N, CL9 Orgics 

SAMPLES: 5050301901,042CB0230 1,042CB02301MS, 042CB02301MSD 

S W O U  T E E  ORGANICY 

I.) Holding Times: 

All Holding Time criteria were met No action was necesq.  

JI.) GC/MS Tuning 

All GUMS Tuning criteria were met, so no action t d m ~  

m.) Calibration: 

Initial Calibdorx 

The Percent Relative Standard Deviations (O/aRSD1s) exceeded the 30% QC limit for the standards 
analyzed on 7/10/96 for the following c o r n p o d  

These cow& were not detected in the associated samples. No action was'necessary. 

Continuing Calibration: 

The P W  Mefence (%D) exuxded the 25% QC limit for the standard analyzed on 7/11/96 at 
W:38 for the following c o ~ m d s :  

The non-detect results far these c o m p o d  in associated samples 505CB01901 and 042CB02301 viere 
flagged as edmated o. 



rV.) Blanks: 

Method Blank: 

There mere no positive detections in the method blank No action was required 

V.) Surrogate Recoveries: 

All Surrogate Recovery criteria were met. No action was taken. 

VI.) Laboratory Control Samples (LCS): 

One L.CS was analyzed with this SDG. All Percent Recovery criteria were met. No action was taken 

W.) Matrix Spike / Matrix Spike Dupiicate (MS / MSD): 

All MS / MSID criteria were met. No action was necessary. - - 

VIIL) Field lhplicates: 

There were no field duplicate samples in this SDG. No action was taken. 

IX) Internal Standards Paformance @STD's): 

AIl Internal Standard Performance criteria were met, so no action was taken 

X) TCL Compound Identification: 

All TCL Compound Identification criteria were met, so no action was required 

XL) Compound Quantitation and Reported Contract R e q d  Quantitation Li i t s  (CRQUs): 

Ali CRQL criteria were met, so no action was taken 

XII.) Tentatively Id&ed Compomds ~ C S ) :  

AIl TIC criteria were met, so no action was necessary. 

XID.) System PerE0nna.n~: 

AII System Performance criteria were met, so no action was taken. 

XTV.) Overdl Assessment of WGenerd: 

All laboratory data were axqtable with qualifications. 



VALIDATA 
Chemical Services, Inc. 

P. 0. Box 930422, Norcross, GA 30093 
(no) 923-3890 
(770) 923-8769 (Fax) 

DATA VALIDATION SUMMARY 
REPORT 

COMPANY.. 
SITE NAME: 
PROJECT NUMBER: 
COm-LAl3: 
QAQ2 LEVEL: 
EPA METHOD: - 

VALIDATION GrnET-JlES: 

SAMPLE MATRTCES: 
TYPES OF ANALYSES: 

M d A l l e n  & HosM 
Charleston Navel Base, Zone A 
8500.14 
IAckheed Analytical S&ces 

- - 
EPA m 
EPA SOW 3/90 
CTSEPA UP National Fmztibncrl Orc2&Zi[inesfor Oygmric 
Ada Review, 1994 
Wata and SoiI 
Volatile Organics, Semivolatile Organics 

SDG NUM131ER: L7278 (Level m> 

SAMPLES: 

Client 
w 
039GPO 15lX 
039GPO 15LHDL 
042GP003~ 

- 043GPOOWlH 
039SP015I3-I 
042SP003LH 
043SP002LH 
042SB0220 1 
042SB0230 1 
042SB02401 
042SB0250 1 
505SB0 180 1 
505SBOI 802 
505SB01901 
505SBO 1902 
505SB02001 

Lab 
w 
L7278-7 
L7278-7DL 
L7278- 1 
L7278-4, 
L7278- 16 
L7278-12 
L7278- 14 
L727& 18 
L7278- 19 
L7278-20 
L7278-21 
L7278-24 
L7278-25 
L7278-22 
L7278-23 
L7278-26 

IaQi2€ 
water 
water 
wata 
water 
Soil 
Soil 
Soil 
Soil 
SoiI 
SoiI 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

Volatile Semivolatile - 
X 
- 

+ 
X 
X 
X 
X 
X 



Client 
w 
505SB02 10 1 
505SB02101RE 
039TPO 1 5LH 
042SP003LHMs 
042SP003LHMSD 
~ O S S B O I ~ O ~ M S  
505SB01802MSD 

Lab 
w 
L7278-27 
L7278-27RE 
L7278- 10 
38400MS 
38400MSD 
38401MS 
38401MSD 

Matrix 
Soil 
Soil 

Water 
Soil 
Soil 
Soil 
Soil 

Volatile Semivolatile 

+ = Non-billable DL, RE or QC Sample 

DL = DILUTION, MS = MATRDC SPIKE, MSD = MATRlX SPIKE DUPUCATE, 
RE = REANALYSIS, T = TRIP BLANK. 

- - 

DATA W S ) :  Marvin L. Smith, Jean M. Dehshmit 

FELEASE SIGNATURE: YflL 



Data Qualifier De£bitions 

The association numerical value is an estimated quantity. 

The data are unusable (the c o q d a n a l y t e  may or may not be 
present). &ampling and d y s i s  are necessary for ver i f idon 

The c u q u n d / d y t e  was analyzed for, bbut not dekctd The 
associated numerical value is the sample &tation Iimit 

'The c o q u n d / d y t e  was analyzed for, b~ not detected The sample 
quantitation limit is an estimated quantity. 



DATA QUALTFICATION SUMMARY 

Lockheed Analytical Services - L7278 Level III, CL9 Organics 

Y O !  TEE ORGANICS 

I.) Holding Times: 

All Holding Time criteria were met, so no action was taken. 

-All GC 1 MS Tuning criteria were met, so no action was required 

m.) Calibration: 

Initial Calibration: 

All Initial Calibration criteria were met. No action was necessary. 

Continuing Calibration: 

The P m t  Merenw ( O / D s )  exceeded the 25% QC limit for the standard analyzed on 
6/21/96 at 09:06 on insbumat E for the following compounds: 

The results for these compounds in all associated wata samples, which consisted entirely of 
non-detects, were flagged as eshmkd (UJ-). 

The Percent Differences (O/Ds) exceeded the 25% QC limit for the standard analyzed on 
6/24/96 at 16:W on instrumat J for the followjng ompomds: 



The d t s  for these compounds in associated soil samples, which consisted entirely of non- 
detects, were flagged as estimated 0. 

Method Blanks: 

There were no positive detections in the method blanks. No adion was necessary. 

Trip Blank: 

Positive results were observed in trip blank 039TP015LH for the following compounds: 
- - - 

chloroform lo0 ugL 
bromodic~orornethane 29 u g L  
4-methyl-2-pentanone 4.7 u& 
dibmmochloromethane 9.6 ugL 
0-xylene 1 2  ug/L 
~F-KYlene 3.6 ug/L 

The positive results for o-xylene and m,p-xyiene in associated sample 043GPO02LJ3 less than 
SX the blank amounts were flagged as undetected 0 with the analytical results below the 
CRQL King replaced with the CRQL. There were no other detedions of these cuxnpounds in 
the associated samples. No firher action was necessary. 

V.) Surrogate Recoveries: 

All Surrogate Recovery criteria weie met, No action was taken. 

W.) Laboratory Control Samples (L,CS): 

Two LCS's were analyxd with this SDG. AU P m t  Recovery criteria were met. No &on 
was necessary. 

W.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

All MS / MSD criteria were met. No action was rapred, 

WU.) Field Duplicates: 

There were no field duplicate samples in this SDG. No action was necessary. 



IX) Internal Standards Performance (Ism): 
All Internal Standards Performance criteria were met. No action was required 

X) TCL Compound IdentScation: 

All TCL Compound Identification criteria were met, so no action was taken 

XI.) Compound Quantitation and Reported Con- Required Quantitation Limits (CRQL1s): 

The concentration of cis- lJ-dichloroethene in sample 039GP015LH was greater than the 
instrument's linear calibration range. This result was replaced with the dilution result and 
flagged 0). All other CRQL miteria were met, so no M e r  adion was necessary. 

XU.) Tentatively Identified Compounds ~ C S ) :  

All TIC IdentZication criteria were met, so no action was required 

XIU.) System Pedorrnance: 

All System Performance criteria were met. No action was taken. 

XV.) Overall Assessment of WGeneral: 

All Iaborat~ry data were acceptable with qualScations. 

S M O L A  TEE ORGANICS 

I.) Holding Tunes: 

Ail HoIdhg Time criteria were met No action was necessary. 

n.) GCIMS ~ h g :  

All GC / MS Tuning crieeria were met, so no action was taken. 

ID.) Calibration: 

Initial Calibration: 

All Initial Calibration criteria were met No action was taken. 



Continuing Calibration: 

All Continuing Calibration criteria were met No action was. necessary. 

rv.) Blanks: 

Method Blank: 

There were no positive detections in the method blank No adion was required 

V.) Surrogate Recoveries: 

The Surrogate Percent Recoveries (?/aRfs) of &4,&tribromophd (155%) and terphenyldl4 
(175%) exceeded their respective 33-136% and 32-151% QC limits in sample 505SB2101. 
Since only one surrogate was outside the QC limits in M o n ,  no action was required 

- - 

VI.) Laboratory Control Samples (LCS): 

One LCS was analyzed with this SDG. All criteria were met. No action was taken. 

VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

All h4S / MSD Percent Recovery criteria were met. No action was necessary. - 

WI.) Field Duplicates: 

There were no field duplicate q l e s  in this SDG. No action was taken. 

K) I n t d  Standards Pdormance QSTD's): 

All Intend Standard Performance criteria wese met, so no action was taken. 

X) TCL Compound Identiiication: 

All TCT, Compound Identification criteria were met, so no action was required- 

XI.) Compound Quantitation and Reported Contract Required Quantiixition Limits: 

All CRQL criteria were met, so no action was taken 

XU.) Tentatively Identified Compounds (TICS): 

All TIC criteria were met, so no d o n  was necessary. 



Xm.) System Performance: 

All System Performance criteria were met, so no action was taken. 

XW.) Overall Assessment of WGenera l :  

The original analysis of sample 505SB02101 was considered by the validator to be of 
preferable data quality to the r d y s i s  and was selected for validation because of better 
intanal standard recoveries. All laboratov data were amptable without qualification. 



VALIDATA 
Chemical Services, Inc. 

(770) 923-3890 
P. 0. Box 930422, Norcross, GA 30093 (770) 923-8769 (Fax) 

DATA VALTDATION SUMMARY 
REPORT 

COMPANY: 
SITE NAME: 
SERVICE ORDER NUMBER: 
comcTED LAl3: 
QrvQc LEVEL: 
EPA IVETHOD: 
VALIDATiON GUIDELINES: 

SAMPLE MATRUC: 
TYPES OF ANALYSES: 

EnsafdAllen & Hoshall 
Charleston Navel Base, Zone A 
0104 
Lockheed Analytical Services 
EPA Level III 
EPA SOW 3-90, SW-846 
l.iYEl?A CLP National Fmctional Guidelines for Imrgkic &a 
Review, 1994 
Soil 
Ammonia, Cation Exchange Capacity (CEC), Chlorides, Nitrate, 
Nitrite, pH, Phosphorus, SuIfUr, Total Organic Carbon (TOC) 

SIX; NUMBERS: L7441 (LeveI m) 

SAMPLES: 

Client Lab 
SampIe # &iQd& # Matrix Ammonia Chlorides Ntrate Nitrite 
039SW00909 L7441-1 Soil X X X X X 
039SWOO909MS 39043MS Soil 4- + + 4- 

039SW00909MSD 39043MSD Soil + -t- + + 

Client Lab 
Sample # Sample # Matrix a Phosphorus Sulfur TOC 
039SW00909 L744 1 - 1 Soil X X X X 
039SWOO909MS 39043MS Soil + + + 
039SW00909MSD 39043MSD Soil + + + 
-I- = Nan-bilIable QuaIity Control Sample 

MS = MATRIX SPIKE, MSD = MATRIX SPIKE DUPLICATE 

DATA REVIEWER(?+ L i d a  H Liy Marvin L. Smith, Jean M &lashnit 

.'T? 
' 7 :- ,. '- 

, ...' . i 
RELEASE SIGNATURE: !-, ---.l (::: '- ; 

/ 4 - &i$kk,.l, , .7'. 



Data Qualifier Definitions 

J - The association numerical value is an estimated quantity. 

R - The data are unusable (the compomdlanalyte may or may not be 
present). Resampling and reanalysis are necessary for verification. 

U - The compound/analyte was analyzed for, but not detected. The 
associated numerical value is the sample quantitation limit. 

UJ - The cornpodanalye was analyzed for, but not detected The sample 
quantitation limit is an estimated quantity. 



DATA QUALIFICATiON SUMMARY 

Lockheed Analytical Services - L7441, CLJ? Inorganics 

AMMONIA 

I.) Ho lhg  Times: 

All Holding Time criteria were met, so no action was taken. 

II.) Calibration: 

All Calibration criteria were met, so no action was taken 

ID.) Blank: 

Method Blank: 

Ammonia was not detected in the method blank No action was necessary. 

IV.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken 

VI.) Matrix Spike / Matrix Spike Duplicates (MS / MSD}: 

All MS / MSD criteria were met. No action was necessary. 

W.) FieldDuplicates: 

There were no field duplicate samples designated in this SDG. No action was taken. 

VJIt.) Overall Assessment of DatalGeneral: 

All laboratory data were acceptable without qualification. 



CA TION HClMNGE CA PA CITY (CEC) 

I.) Holding Times: 

All Holding Time criteria were met, so no action was taken. 

II.) Calibration: 

All Calibration criteria were met, so no action was taken. 

m.) Blanks: 

Method Blanks: 

CEC were detected at 0.348 ueq/g and 11.5 ueq/g, respectively, in method blanks BZX074-4107 and 
BLK0744108. Since the CEC r d t  in associated sample 039SWOSD48 was greater than 5X the blank 
amounts, no action was taken. 

IV.) Laboratory Check Samples (LCS): 

AlI LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken 

VI.) Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

There were no MS 1 MSD samples in this m i o n  of the SDG. No action was necessary. 

. Field Duplicates: 

There were no field dupIicate samples designated in this SDG. No action was taken. 

VEI.) Overall Assessment of DataIGeneral: 

All laboratory data were acceptable without qualification. 

CHL.ORIDES 

I.) Holding Times: 

All Holding Time criteria were met, so no action was taken. 

It.) Calibration: 

All Calibration criteria were met, so no action was taken 



Ill.) Blank: 

Method Blank: 

Chloride was not: detected in the method bIank. No action was necessary. 

IV.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken. 

W.) Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

All MS / MSD criteria were met. No action was necessary. 

W.) Field Duplicates: 

There was no field duplicate samples designated in this SIX. No action was taken 

VD?..) Overall Assessment of DatalGeneml: 

All laboratory data were acceptable without qualification, 

NPRA TE 

I.) HoIding Times: 

All Holding Time criteria were met, so no ation was taken. 

n.) Calibration: 
1 

All Calibration criteria were met, so no action was taken. 

m.) Blank: 

Method Blank: 

Nimte was not detected in the method blank. No action was necessary. 

N.) Laboratory Check Samples (LCS): 

AII LCS Percent Recovery criteria were met, so no action was necessary. 



V.) Duplicate S q l e  Analysis: 

Duplicate Sample Analysis was not performed in this SIX. No action was taken 

W.) Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

AIl MS / MSD criteria were met. No action was necessary. 

. Field Duplicates: 

There were no field duplicate samples designated in this SDG. No action was taken 

VIII.) Overall Assessment of DatatGeneral: 

All Iaboratory data were acceptable without qualification 

NITWTE 

I.) Holding Times: 

All Holding Time criteria were met, so no action was taken 

II.) Calibration: 

All Cdibration criteria were met, so no action was taken. 

m.) ~ i a n k :  

Method Blank: 

N i ~ t e  was not detected in the method blank. No action was necessary. 

IV.) Laboratory Check samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in ths SDG. No action was taken. 

VI.) Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

All MS / MSD criteria were met. No action was necessary. 

VII.) Field Duplicates: 

There were no field duplicate samples designated in this SDG. No action was taken. 

4 



W.) Overall Assessment of Bta/General: 

All laboratory data were acceptable withom qualification. 

PH 

I.) Holding Times: 

All Holding Time criteria were met, so no action was taken 

IT.) Calibration: 

All Calibration criteria were met, so no action was taken. 

III.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

IV.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken 

V.) Field Duplicates: 

There were no field duplicate samples designated in this SDG. No action was taken. 

Vf.) Overall Assessment of DatdGeneral: 

AIl laboratory data were acceptable without qudification. 

PHOSPHOR US 

I.) Holding Times: 

AIl Holdmg Time criteria were met, so no action was taken. 

II.) Calibration: 

All Calibration criteria were met, so no action was taken 

m.) Blank: 

Method Blank: 

There was no positive detection of phosphorus in the method blank No action was necessary. 



N.) Laboratory Check Samples (LCS): 

N1 LCS Percent Recovery criteria were met, so no action was necessary. 

V.) DupIiciite Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken 

VI.) Matrix Spike 1 Matrix Spike Duplicates (MS 1 MSD): 

All MS / M!3D criteria were met. No action was necessary. 

) Field Duplicates: 

There were no field duplicate samples designated in this SDG. No action was taken. 

VIU.) Overall Assessment of DaWGeneral: 

All laboratory data were acceptable withoa qualification. 

sum 
I.) Holding Times: 

All Holding Time criteria were met so no action was taken. 

II.) Calibration: 

All Calibration criteria were met, so no action was taken. 

El.) Blank: 

Method Blank: 

Sdfir  was detected at 6.4 rnglkg in the method blank Since the sulfur result in associated sample 
039SW00909 was greater than 5X the blank amount. no action was taken 

. Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

No Duplicate Sample Analysis was performed in this SDG. No action was taken. 



W.) Matrix Spike 1 Matrix Spike Duplicates (MS / MD): 

All MS / MSD criteria were met. No action was necessary. 

VII.) Field Duplicates: 

There were no field duplicate samples designated in this SDG. No action was taken. 

W.) OveraIl Assessment of Data,General: 

All laboratory data were acceptable without qualification 

TOTAL ORGANIC CARBON (TK) 

I.) Holding Ties: 

All Holding T i e  criteria were met, so no action was taken 

II.) Calibration: 

All Cdibration criteria were met, so no action was taken. 

m.) Blank: 

Method Blank: 

There was no positive detection of TOC in the method bIank, no action was taken. 

IV.) Laboratory Check Samples (LCS): 

AII LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not p e r f o r d  in this SDG. No action was taken 

U.) Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

All MS / MSD criteria were met. No action was necessary. 

VD.) Field Duplicates: 

There were no field duplicate samples designated in this W. No action was taken 

WI.) Overdl Assessment of DataKkneral: 

All laboratory data were acceptable without qualification 

7 



VALIDATA 
Chemical Services, Inc. 

P. 0. Box 930422, Norcross, GA 30093 
(770) 923-3890 
(770) 923-8769 (Fax) 

COMPANY: 
SITE NAME: 
SERVICE ORDER IWMBm 
CONTRACTEID LAB: 
QAfQc LEVEL: 
EPA METHOD: 
VALIDATION G m m :  

SAMPLE MATRIX: 
TYPES OF ANALYSES: 

DATA VAJJDATION SUMMAlCY 
REPORT 

Emafe/Allen & Hoshall 
Charleston Navel Base, Zone A 
0105 
Lockheed Analytical Services 
EPA Level III 
EFA SOW 3-90, SW-846 
U S P A  CLP Nationrrl Fwtional Guiclelims fur Imqanic Data 
Review, 1994 
Soil 
Ammonia, Cation Exchange Capacity (CEC), Chlorides, Nitrate, 
Nitrite, pH, Phosphorus, Sulfirr, Total Organic Carbon (TOC) 

SDG NUMBERS: L7442 (Level m) 

SAMPLES: 

Client Lab 
Sample # Sample # Matrix Ammonia QX Chloride Nitrate Nitrite 
039SW00812 L7442- 1 Soil X X X X X 
039SW01208 L74-42-2 Soil X X X X X 
039SWO 1208MS 38998MS Soil + + + 
039SW0 1208MSD 38998MSD Soil -t + + 
Client Lab 
saltl~le # Sample # Matrix DH ~~~osphorus Sulfirr 3X 
039SW008 12 L7442- 1 Soil X X X X 
039SW01208 L7442-2 SoiI X X X X 

-I- = Non-billable Quality Control Sample 

MS = MATRIX SPIKE, MSD = MATRIX SPLKE DUPLICATE 

DATA REVIFNER(S): Linda H Liu, Marvin L. Smith, Jean M Delashmit 
,..-'I 

RELEASE SIGNATURE: . , 
, . . --. 

- , . 



Data Qualifier Definitions 

J - The association numerical value is an estimated quantity. 

R - The data are unusable (the compoundfanalyte may or may not be 
present). Resampling and reanalysis are necessary for verification 

U - The compound/analyte was analyzed for, but not detected. The 
associated numerical value is the +sample quantitation limit. 

UJ - The ~ m p u n . d / d y t e  was anal* for, but not detected. The sample 
quantitation limit: is an estimated quantity. 



DATA QUALIFICATION SUMMARY 

Lockheed Analytical Services - L7442, CLP 'Inorganics 

SAMPLES: 039SW00812,039SW01208, 039SW01208MS, 039SWO1208MSD 

AMMONLP 

I.) Holding Tmes: 

All Holding Time criteria were met, so no action was taken. 

II.) Mibration: 

All Calibration criteria were met, so no action was taken 

m.) Blank: 

Method Blank: 

Ammonia was not detected in the method blank No action was necessary. 

W.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken. 

VI,) Matrix Spike / Matrix Spike DupIicates ('IviS 1 MSD): 

There were no MS / MSD sampIes in this hction of the SDG. No action was necessary. 

VII.) Field Duplicates: 

There were no field duplicate samples designated in this SDG. No action was taken. 

W.) Overall Assessment of DataGeneral: 

All laboratory data were acceptable without qualification 



CA TION E X C m  NGE Cd PA CITY (CEC) 

1.) Holding Times: 

MI Holding Time criteria were met, so no action was taken. 

11.) Mibration: 

All Calibration criteria were met, so no action was taken. 

III.) Blanks: 

Method Blanks: 

CEC was detected at 0.348 ueq/g and 11.5 ueqlg, resrespectively, in method blanks BLK0744207 and 
BLK074-4208. Since the CEC result in associated sample 039SW00812 was greater than 5X the blank 
amounts, no action was taken Tle  result in associated sample 039SW01208, which was less than 5X the 
higher blank amount was flagged as metected 0. 

IV.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

DupIicate Sample Analysis was not performed in this SDG. No action was taken 

VI.) M;ztrix Spike / Matrix Spike Duplicates (MS / MSD): 

There were no MS / MSD samples in.-thzs fraction of the SDG. No action was necessary. 

VII.) Field Duplicates: 

There were no field duplicate m i l e s  designated in this SDG. No action was taken. 

VIU.) Overall Assessment of Data/General: 

All laboratory data were acceptable with one qualification. 

CHLORIDE 

I.) Holding Times: 

All Holding Time criteria were met, so no action was taken 



11.) Calibration: 

All Calibration criteria were met, so no action was taken. 

m.) ~ i a n k :  

Method Blank: 

Chloride was not detected in the method blank No action was necessary. 

W.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate SampIe Analysis was not performed in this SDG. No action was taken. 

VI.) Matrix Spike / Aktrix Spike Duplicates (MS / MSD): 

All MS 1 MSD criteria were met. No action was necessary. 

W.) Field Duplicates: 

There was no field duplicate samples designated in this SDG. No action was taken. 

VIII.) Overall Assessment of DataKkneral: 

All laboratory data were acceptable without qualification. 

N .  Ti% 

I.) HoIding Times: 

All Holding Time criteria were met, so no action was taken 

. Calibration: 

All Calibration criteria were met, so no action was taken 

m.) ~~ank: 
Method Blank: 

Nitrates were not detected in the method blank. No action was necessary. 



IV.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken. 

VI.) Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

AI1 MS / MSD criteria were met. No action was necessary. 

W.) Field Duplicates: 

There were no field duplicate samples designated in this SDG. No action was taken 

wI.) Overall Assessment of DatalGeneral: 

All laboratory data were acceptable without qualification. 

NITRTTE 

I.) Holding Times: 

All Holding Time criteria were met, so no action was taken. 

11.) Calibration: 

All Calibration criteria were met, so no action was taken 

m.) Blank: 

Nitrite was not detected in the melhod blank No action was necessary. 

IV.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

DupIicate Sample Analysis was not performed in this SDG. No action was taken. 

VI.) Matrix Spike I Matrix Spike Duplicates (MS / MSD): 

All MS I MSD criteria were met. No action was necessary. 



W.) Field Duplicates: 

There were no field duplicate samples designated in this SDG. No action was taken. 

W.) Overall Assessment of DatafGeneral: 

All laboratory data were acceptable without qualification 

PH 

I.) Holding Times: 

All Holding Time criteria were met, so no action was taken 

II.) Calibration: 

All Calibration criteria were met, so no action was taken. 

ID.) Laboratory Check Samples (LCS): 

AII LCS Percent kcovery criteria were met, so no action was necessary. 

IV.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken. 

V.) Field Duplicates: 

There were no field duplicate samples designated in this SDG. No action was taken. 

VI.) Overall Assessment of Data/General: 

All lahratory data were acceptable without qualification 

PHOSPHOR US 

I.) Holding Times: 

A1I Holding Time criteria were met, so no action was taken. 

IJ.) Calibration: 

All Calibration criteria were met. so no action was taken. 



Phosphom was not detected in the method blank No action was necessary- 

. Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken 

VI.) Matrix Spike / Matrix Spike Duplicates / MSD): 

There were no MS / MSD sampIes in this &action of the SIX. No action was necessary. 

VII.) Field Duplicates: 

There were no field duplicate samples designated in this SDG. No action was taken 

VIE) Overdl Assessment of Data/Gend: 

All laboratory data were acceptabIe without qualification. 

I.) Holding Times: 

A].] Holding Time criteria were met, so no action was taken 

11.) Calibration: 

All Calibration criteria were met, so no action was taken. 

m.) Blank: 

S u l h  was detected at 6.4 mgkg in the method blank. Since the s u l k  result in the associated sample 
039SW00812 was greater than 5X the blank amount, no action was taken. The result in associated sample 
039SW01208, which was less than 5X the blank amount, was flagged as undetected (U). 

IV.) Laboratory Check Samples (LCS): 

AlI LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Dupiicate Sample Analysis: 

DupIicate Sample Analysis was not performed in this SDG. No action was taken. 
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VI.) ' Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

There were no MS / IvBD samples in this hction of the SDG. No action was necessary. 

VII.) FieId bplicates: 

There were no field duplicate samples designated in this SDG. No action was taken. 

WI.) Overall Assessment of DatdGeneral: 

All laboratory data were acceptable with one qualification 

TOTAL ORGANIC CARBON (TOC) 

I.) Holding Times: 

All Holdmg Tim criteria were met, so no action was taken. 

II.) Calibration: 

All Calibration criteria were met, so no action was taken 

III.) Blanks: 

There was no positive detection of TTOC in the method blanks, no action was taken. 

IV.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken. 

W.) Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

There were no MS / MSD samples in tlis fraction of the SIX. No action was necessary. 

W.) Field Duplicates: 

There were no field duplicate samples designated in this SDG. No action was taken. 

WI.) Overdl Assessment of DatdGeneral: 

All laboratory data were acceptable witbout qualification. 



VALIDATA 
ChernicaI Services, Inc. 

P. 0. Box 930422, Norcross, GA 30093 
(770) 923-3890 
(770) 923-8769 (Fax) 

COMPANY: 
SITE NAME: 
SERVICE ORDER NUMBER: 
CONTRACTED LAB: 
QNQC LEVEL: 
EPA METHOD: 
VALIDATION GUIDELINES: 

SAMPLE MATRIX 
TYPES OF ANALYSES: 

DATA VALIDATION SUMMARY 
REPORT 

Me/AlIen  & Hoshall 
Charleston Navel Base, Zone A 
0102 
Lockheed Analytical Services 
EPA Level III 
EPA SOW 3-90, SW-846 
W A  CLP National Fmtional Guidklines for Organic Lhtu 
Review, 1994; USEPA CLP National F ~ i o n a l  Guidelines for 
Ino?gc& Data Review, 1994 
Water and Soil 
Volatile Organics, Ammonia, Cation Exchange Capacity (CEC), 
Chlorides, Nitrate, Nitrite, pH, Phosphorus, Sulfur, Total Organic 
Carbon (TOC) 

SDG NUMBERS: L7450 @.eve1 m) 

SAMPLES: 

Client 
Sample # 
0393 WO8D48 
039SW08D48 
039TW08D48 
039EW08D48 
039EW08D48MS 
039EW08D48MSD 

Lab 
Sample # Matrix Volatiles Amoniq CEC Chlorides Nitrate 
L7450-3 Water X 
L7450-2 Soil X x . X X 
L7450-8 Water X 
L7450-5 Water X 
3 9445MS Water 4- 
39445IvED Water + 

Client Lab 
Sample # Sample # Matrix Nitrite la l ? b M S u l f i r r  mC 
039SWO8D48 L7450-2 Soil X X X X X 

+ = Non-billable Quality Control Sample 

EW = EQUIPMENT RINSATE BLANK, MS = MATRIX SPIKE, MSD = MA= SPIKE 
DUPLICATE, TW = TRIP BLANK 



DATA REVlEWER(S): Linda H Liu, Marvin L. Smith, Jean M Delashmit 
. . 

I 
. . 

i 

RELEASE SIGNATURE ',.,d;L \- , _  
C 



Data Qualifier Definitions 

J - The association numerical value is an estimated quantity. 

R - The data are unusable (the compoundlanalyte may or may not be 
present). Resampling and reanalysis are ne-cessary for verification. 

U - The compoundlandyte was d y e d  for, but not detected. The 
associated n d c a l  value is the sample quantitation limit. 

UJ - The cornpoundfanalyte was analyzed for, but not detected The sample 
quantitation limit is an estimated quantity. 



DATA QUALIFICATION SUMMARY 

Lockheed Analytical Services - L7450, CLP Organics, CL9 Inorganics 

SAMPLES: 0393W08D48, 039SW08D48,039EWO8D48, 039TWOSD48, 039EWOSD48MS, 
039EW08D48MSD 

VOLA TILE ORGANICS 

I.) Holding Times: 

All Holding T i e  criteria were met, so no action was taken. 

n.) GC I M S  ~ - g  

All GUMS Tuning criteria were met, so no action was required 

m.) Calibration: 

Initial Calibration: 

The Percent Relative Standard Deviation (YQRSD) of chlomethane was 39.2% which e d e d  the 30% 
QC limit for the standards anal@ on 7/26/96 on instrument GUMS-E. This compound was not detected 
in the associated sample. No action was taken. 

Continuing Calibration: 

The Percent Chfference (%D) of chloroethane was 47.W which exceeded the 25% QC limit for the 
standard analyzed on 7/29/96 at 1547 on instrument GUMS-E. The nondetect result for this compound 
in associated sample 0393W08D48 was flagged as estimated (UJ). 

W.) Blanks: 

Method Blank: 

Acetone (1 1 ug/L), 2-butanone (2.3 ug/L) and Zhexanone (2.2 ug/L) were detected in method blank 
BLK0745002. Since 2-hexanone was not detected in associated sample 0393WOXD48, no action was 
required. Detections of acetone and 2-butanone in associated sample 0393W08D48 less than 10X the 
blank amounts were flagged as undetected (LJ) with the quantitation limit being raised to the level of 
contamination in the sample. 



Equipment Rinsate Blank: 

Acetone (8.7 ugk), cMoroform (3 1 ugk), bromodichloromethane (7.7 ug/L) and dibromochloro- 
methane (1.5 ug/L) were detected in the equipment h a t e  blank. Acetone was flagged using the 
method blank Since chloroform, bromodichloromethane and dibromochlorome$hane were not detected 
in the associated sample, no fhther action was taken. 

Trip Blank: 

Methylene chloride (1.3 ugL) and acetone (7.7 ugL) were detected in trip blank 039TWO8D48. 
Acetone was flagged using the method blank Since methylene chloride was not detected h the 
associated sample, no Eurther action was taken. 

All TIC criteria were met. No action was necessary. 

V.) Surrogate Recoveries: 

A11 Smogate Recovery criteria were met, so no action was required. 

W.) Matrix Spike 1 Matrix Spike Duplicate (XIS I MSD): 

All MS / MSD criteria were met, no action was taken 

VII.) Field Duplicates: 

There were no field dupIicate samples designated in this SDG. No action was required 

Vm.) Intemal Standards Performance (ISTD): 

All Intemal Standards PeI-Eormance criteria were met, so no action was required. 

IX) TCL Compound Identification: 

AI1 TCL Compound Identification criteria were met, so no action was taken, 

X) Compound Quantitation and Reported Contract Required Qumtitation Limits (CRQL's): 

All CRQL criteria were met, so no action was necessary. 

)(I.) Tentatively Identified Compounds (TIC'S): 

AI1 TIC Identification criteria were met, so no action was required. 

XU.) System Performance: 

All System Performance criteria were met. No action was taken. 



XV.) Overall Assessment of Data/General: 

All laboratory data were acceptable with qualifications. 

WET CHEMISTRY ANALYSES 

AMMONU 

1.) Holhg  Times: 

All Holding Time criteria were met, so no action was taken. 

II.) Calibration: 

All Calibration criteria were met, so no action was taken. 

ID.) Blank: 

Method Blank: 

Ammonia was not detected in the method blank. No action was necessary. 

IV.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken. 

VI.) Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

There were no MS / MSD samples in this fi-action of the SDG. No action was necessary. 

W.) Field Duplicates: 

&re were no field dupIicate samples designated in this SDG. No action was taken. 

WI.) &era11 Assessment of DatalGeneral: 

All laboratory data were acceptable without qualification 



CA TION IFXCM NGE CA PA CRY (CEC) 

I.) Holdmg Times: 

AIl Holding T i e  criteria were met, so no action was taken 

II.) Calibration: 

All Calibration criteria were met, so no action was taken. 

ID.) Blanks: 

Method Blanks: 

CEC was detected at 0.348 ueq/g and 11.5 4% respectively, in the method bIanks BLX0745007 and 
BLK0745008. The result in associated sample 039SW08D48, which was less than 5X the higher 
blank amount, was flagged as  undetected 0. 

IV.) Laboratory Check Samples (LCS): 

AIl LCS Percent Recovery criteria were met so no action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken. 

VI.) Mitrix Spike / Matrix Spike Duplicates (MS / MSD): 

There were no MS 1 MSD samples in this fraction of the SDG. No action was necessary. 

W.) Field Duplicates: 

There were no field duplicate samples designated in this SDG. No action was taken 

WI.) Overall Assessment of DataEeneral: 

All laboratory data were acceptable with qualification. 

CHLORIDES 

I.) Holding Times: 

A1 Holding Time criteria were met. so no action was taken 

II.) Calibration: 

A11 Calibration criteria were met, so no action was taken. 
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Dl.) Blank: 

Method Blank: 

Chlorides were not detected in the method blank No action was necessary. 

IV.) Laboratory Check SampIes (LCS): 

All LCS Percent Recovery criteria were me4 so no action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken. 

VI.) Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

There were no MS / MSD sampIes in this fraction of the SDG. No action was necessary. 

VII.) Field Duplicates: 

There were no field duplicate samples designated in this SDG. No action was taken. 

VIII.) Overall Assessment of Data/&neral: 

All laboratory data were acceptable without qualification 

NITRA TES 

I.) Holding Ties: 

A11 Holding Time criteria were met, so no action was taken. 

0.) Calibration: 

All Calibration criteria were met, so no action was taken. 

ID.) Blank 

Method Blank 

Nitrates were not detected in the method blank. No action was necessary. 

W.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 



V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken. 

VI.) Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

There were no MS / MSD samples in this hction of the SDG. No action was necessary. 

VII.) Field Duplicates: 

There were no field duplicate samples designated in this SDG. No action was taken 

VUI.) Overall Assessment of DataKheral: 

All laboratory data were acceptable without qualification. 

NITrnE 

I.) Holding Times: 

All Holdmg Time criteria were met, so no action was taken. 

II.) Calibration: 

All Calibration criteria were met, so no action was taken. 

III.) Blank: 

Method Blank: 

Nitrite was not detected in the method blank. No action was necessary. 

N.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not paformed in h s  SDG. No action was taken 

VI.) Matrix Spike 1 Matrix Spike Duplicates (MS / MSD): 

There were no h/lS / M!3D samples in this fraction of the SDG. No action was necessary. 

VII.) Field Duplicates: 

There were no field duplicate samples designated in tlus SDG. No action was taken. 
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VIE) Overall Assessment of Data/General: 

AII laboratory data were acceptable without qualification. 

PH 

I.) Holding Times: 

Al.1 Holding Time criteria were met, so no action was taken. 

II.) Calibration: 

All Calibration criteria were met, so no action was taken 

ID.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

IV.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not pe~orrned in this SDG. No action was taken. 

V.) Field Duplicates: 

There were no field duplicate samples designated in this SDG. No action was taken 

VI.) Overall Assessment of Data/GeneraI: 

AII laboratory data were acceptable without qualification 

PHOSPHOR US 

I.) Holding Times: 

All HoIding Time criteria were met so no action was taken. 

II.) Calibration: 

All Calibration criteria were met, so no action was taken, 

ID.) Blank. 

Method Blank: 

Phosphorus was not detected in the method blank No action was necessary. 



IV.) Laboratory Check Samples (LCS): 

AIl LCS Percent Recovery criteria were met, so no action was necessary. 

V.) DupIicate Sample Analysis: 

Duplicate Sarnple Analysis was not performed in this SDG. No action was taken. 

VI.) Matrix Spike / Matrix Spike DupIicates (MS / MSD): 

There were no MS / MSD samples in th is  fraction of the SDG. No action was necessary. 

VII.) Field Duplicates: 

There w m  no field duplicate samples designated in this SDG. No action was taken. 

WI.) Overall Assessment of Data/GeneraI: 

All laboratory data were acceptable without qualification 

s m m  
I.) Holding Times: 

All Holding Time criteria were met., so no action was taken. 

D.) Calibration: 

MI Calibration criteria were met, so no action was taken. 

m.) ~ i a n k :  

Method Blank: 

Sdfir was detected at 6.4 mgkg in the method blank Since the sulfur result in associated sample 
039SW08D48 was greater than 5X the blank amom5 no action was taken. 

IV.) Laboratory Check Samples (LCS): 

AII LCS Percent Recovery criteria were met. so no action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not pe~formed in this SDG. No action was taken. 



W.) Matrix Spike I Matrix Spike Duplicates (MS / MSD): 

There were no MS / MSD samples in this hction of the SDG. No action was necessary. 

W.) Field Duplicates: 

There were no field duplicate samples designated in this SDG. No action was taken. 

VIII.1 Overall Assessment of DataIGeneral: 

All laboratory data were acceptable without qualification. 

TOTAL ORGANIC CARBON (TOC) 

I.) Holding Times: 

All Holding Time d e r i a  were met, so no action was taken. 

II.) Calibration: 

All Calibration criteria were met, so no action was taken 

rn.) Blank: 

Method Blank: 

TOC was not detected in the method blank. so no action was taken 

IV.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken. 

VI.) Matrix Spike 1 Matrix Spike Duplicates (MS I MSD): 

There were no MS 1 MSD samples in this hction of the SDG. No action was necessary. 

W.) Field Duplicates: 

There were no fieId duplicate samples designated in this SDG. No action was taken. 

WI.) Overall Assessment of DataIGeneral: 

All laboratory data were acceptable without qualification. 
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VALIDATA 
Chemical Services, Inc. 

P. 0. Box 930422, Norcross, GA 30093 
(770) 923-3890 
(770) 923-8769 (Fax) 

COMPANY: 
SITE NAME: 
SERVICE ORDER NUMBER 
CONTRA- LAB: 
QNQC L;EVEL: 
EPA METHOD: 
VALIDATION GUIDELINES: 

SAMPLE MATRIX: 
TYPES OF ANALYSES: 

DATA VALIDATION SUMMARY 
REPORT 

~ d A l l e n  & Hoshali 
Charleston Navel Base, Zone A 
0103 
Lockheed Analytical Services 
EPA Level lII 
EPA SOW 3-90, SW-846 
V S P A  CLP Natr'ona! Fuylctional Cui&Iines for Inorganic Lhta 
Review, 1994 
Soil 
Ammonia, Cation Exchange Capacity (CEC), Chloride, Nitrate, 
Nitrite, pH, Phosphorus, Sulfur, Total Organic Carbon (TOC) 

SDG NUMBER: L7460 (Level IlT) 

SAMPLES: 

Client Lab 
Sample # Sample # Matrix a CEC Chloride Nitrate Nb-ile 
039SW12D30 L74605 Soil X X X X X 
039SWlZD3OMS 39253MS Soil -t- -t + + 
039SW 12D30MSD 39253MSD Soil t- + + -t 

Client Lab 
Sample # Sample # Matrix PH - Sulfiv IQC 
039SW12D30 L74605 Soil X X X X 
039SWlZD30MS 39253MS Soil + 
039SW12D30MSD 39253MSD Soil -I- 

+ = Non-billable Quality ControI Sample 

MS / MSD = MATRlX SP-TRTX SPIKE DUPLICATE 

DATA FEVEWER(S): Linda H. Liu, Marvin L. Smith, Jean M Delashmit 

RELEASE SIGNATURE: :A, I -..- 



Data Qualifier Definitions 

J - The association numerical value is an estimated quantity. 

R - The data are unusable (the cornpoundanalyte may or may not be 
present). Resampling and reanalysis are necessary for verification. 

U - The compound/analyte was analyzed for, but not detected. The 
associated numerical value is the sample quantitation limit. 

UJ - The compoundanalyte was analyzed for, but not detected. The sample 
quantitation limit is an estimated quantity. 



DATA QUALIFICATION WMhMRY 

Lockheed Analytical Services - L7460, CLP Inorganics 

SAMPLES: 039SW12D30,039SW 12D30MS, 039SW12D30MSD 

AMMONLA 

I.) Holding Times: 

All Holding T i  criteria were met, so no action was taken 

II.) Calibration: 

All Calibration criteria were met, so no action was taken 

IU.) Blank: 

Ammonia was not detected in the method blank. No action was necessary. 

PI.) Labratory Check Samples (LCS): 

AlI LCS Percent Recovay criteria were met, so no action was necessary. 

V.) Duplicate SampIe Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken. 

. Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

All MS / MSD criteria were met. No action was necessary. 

W.) Field Duplicates: 

There were no field duplicate samples designated in this SDG. No action was taken 

VIII.) Overdl Assessment of DataGeneral: 

All laboratory data were acceptable without qualification. 



C '  TION EXCBkSNGE CA PA ClTY (CEC) 

I.) Holding Times: 

All %lding Time criteria were met, so no action was taken 

II.) Calibration: 

All Calibration criteria were met, so no action was taken 

m.) Blanks: 

CEC were detected at 0.348 ueq/g and 11.5 ueq/g, respectively, in method blanks BLX076001 and 
BLK076002. Since the CEC amount found in associated sample 039SW12D30 was greater than 5X the 
blank amounts, no action was taken. 

N.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample M y s i s :  

Duplicate Sample Analysis was not performed in this SDG. No action was taken. 

VI.) Matrix Spike / Ma& Splke Duplicates (MS / MSD): 

There were no MS / MSD samples in this hction of the SIX. No action was necessary. 

W.) Field Duplicates: 

There were no field duplicate samples designated in this SDG. No action was taken. 

VIE.) Overall Assessment of Da.ta/General: 

All laboratory data were acceptable without qualification. 

CHLORIDE 

I.) H o l h g  Times: 

All Holding Time criteria were met, so no action was taken. 

II.) Calibration: 

All Calibration criteria were met, so no action was taken. 



m.) BI&: 

Chloride was not detected in the method blank No action was necessary. 

. Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken. 

VT.) Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

All MS / h4SD criteria were met. No action was necessary. 

W.) Field Duplicates: 

There was no field duplicate samples designated in this SDG. No action was taken 

WI.) Overall Assessment of DadGeneral: 

All laboratory data were acceptable without qualification. 

NITRA TE 

I.) Holding Times: 

AII Holdmg Time criteria were met, so no action was taken. 

. Calibration: 

All Calibration criteria were met, so no action was taken. 

Ill.) Blank: 

Nitrate was not detected in the method blank. No action was necessary. 

IV.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken. 



VI.) Matrix Spike Matrix Spike DupIicates (MS 1 MSD): 

All MS 1 MSD criteria were met. No action was n-- 

VIT.) Field Duplicates: 

There were no field duplicate samples designated in this SDG. No action was taken 

UII.) Overall Assessment of DataKkmral: 

All laboratory data were acceptable without qualification. 

NITXITE 

I.) Holdmg Times: 

All Holding Time criteria were met, so no action was taken. 

II.) Cdibration: 

All Calibration criteria were met, so no action was taken 

ID.) Blank: 

Nitrite was not detected in the method blank, No action was necessary. 

W.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met so no action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not pedormed in this SDG. No action was taken 

VI.) Matrix Spike 1 Matrix Spike Duplicates (MS 1 MSD): 

All MS / MSD criteria were met. No action was necessary. 

W.) Field DupIicates: 

There were no field duplicate samples designated in this SDG. No action was taken. 

VIII.) Overall Assessment of DaMGeneraI: 

AIl laboratory data were acceptable without qualification 



PH 

I.) Holding Times: 

Ail Holding Time criteria were met so no action was taken. 

D.) Calibration: 

All Calibration criteria were met, so no action was taken. 

Ill.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

IV.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken. 

V.) Field Duplicates: 

There were no field duplicate samples 'designated in this SDG. No action was taken. 

VI.) Overall Assessment of DaWGenerd: 

A11 laboratory data were acceptable without qdification. 

PHOSPHOR US 

I.) HoIding Times: 

All Holding Time criteria were met so no action was taken 

II.) Calibration: 

All Calibration criteria were met, so no action was taken 

rn.) Blank: 

Phosphorus was not detected in the method blank. No action was necessary. 

IV.) Laboratory Check Samples WS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken. 



VI.) Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

A11 MS / MSD criteria were met. No action was necessary. 

W.) Field Duplicates: 

'There were no field duplicate samples designated in this SDG. No action was taken 

WX.) Overall Assessment of DatdGeneral: 

All laboratory data were acceptable without qualification. 

sum 

I.) Holding Times: 

All Holdmg Time criteria were met, so no action was taken. 

. Calibration: 

A1 Calibration criteria were met, so no action was taken. 

m.) Blank: 

SL&€W was detected at 6.4 mgtkg in the method blank Since the sulfur r e d t  in associated sample 
039SW12D30 was greater than 5X of the blank amount, no action was taken. 

IV.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken. 

VI.) Matrix Spike / Matrix Spike Duplicates (MS / IvfSD): 

All MS / MSD criteria were met. No action was necessary. 

W.) Field Duplicates: 

There were no field duplicate samples designated in this SDG. No action was taken 

VIIt.) Overall Assessment of DatalGeneraI: 

All laboratory data were acceptable without qualification. 



TOTAL ORGANIC CARBON 

1.) Holding Times: 

All Holding Time criteria were met, so no action was taken. 

11.) Calibration: 

A l I  Calibration criteria were met, so no action was taken 

m.) ~ i a n k :  

There was no positive detection of TOC in the method blanks, no action was taken. 

N.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this &tion of the SDG. No action was taken. 

VI.) Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

All MS / MSD criteria were met. No action was necessary. 

VII.) Field Duplicates: 

There were no fieId duplicate samples designated in this SDG. No action was taken. 

W.) Overall Assessment of DadGeneral: 

All laboratory data were acceptable without qualification. 



VALIDATA 
Chemical Services, Inc. 

(770) 923-3890 
P. 0. Box 930422, Norcross, GA 30093 (770) 923-8769 (Fax) 

DATA VALIDATION SUMMARY 
REPORT 

COMPANY: 
SITE NAME: 
SERVICE ORDER NUMBER: 
CONTRACTED LAB: 
QA/Qc LEVEL: 
EPA METHOD: 
VALIDATION GUIDELINES: 

SAMPLE MA= 
TYPES OF ANALYSES: 

Ensafe/Allen & Hushall 
Charleston Navel Base, Zone A 
0106 
h k h e e d  Analytical Services 
EPA Level III 
E'A SOW 3-90, SW-846 
U S P A  CLP National Fmtional Guiaklines for Imrgmic l h a  
Review, 1994 
Soil 
Ammonia, Cation Exchange Capacity (CEC), Chlorides, Nitrate, 
Nitrite, pH, Phosphorus, Sulfur, Total Organic Carbon (TOC) 

SDG NUMBER3 L7469 (Level m) 

SAMPLES: 

Client Lab 
Sample # Sample # Matrix o n  Chloride t e  Nitrite 
039SW 12M6 L7469- 1 Soil X X X X X 

Client Lab 
Sample # Sarn~le # Matrix a n sulfur m 
039SW12D46 L7469- 1 Soil X X X X 

DATA REVlEWWS): Lida H Liu, Marvin L. Smith, Jean M Delashmit 

-/ , 
RELEASE SIGNATURE: ,#A . - I . 

, i i-& i .[ < /.. .. .. it. ,: L,-L, --+: 



Data Qualifier Definitions 

J - The association numerical value is an estimated quantity. 

R - The data are unusable (the c o ~ d a n a l y t e  may or may not be 
present). Resampling and d y s i s  are necessary for verification. 

U - The compomd/analyte was analyzed for, but not detected The 
associated numerical value is the sample quantitation limit. 

UJ - The cornpound/analyte was analyzed for, but not detected. The sample 
quantitation limit is an estimated quantity. 



DATA QUALEICATION SUMMARY 

Lockheed Analytical Services - L7469, CLP Inorganics 

A MMONL4 

I.) Holding Times: 

All Holding Time criteria were met, so no action was taken 

) Calibration: 

All CaIibration criteria were met, so no action was taken 

m.) Blank: 

Ammonia was not detected in the method blank No action was necessary. 

IV.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) DuplicateSampleAnalysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken. 

VI.) Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

There were no MS / MSD samples in h s  SIX. No action was necessary. 

W.) FieId Duplicates: 

There were no field duplicate samples designated in this SDG. No action was taken. 

VIU.) Overall Assessment of Data/General: 

All laboratory data were acceptable without qualification. 



CA TIOlV l5YCiY4 NGE CA PA CITY (CEC) 

I.) Holding T'es: 

All Holding Time criteria were met. so no action was taken. 

11.) Calibration: 

All Calibration criteria were met, so no action was taken. 

ID.) Blanks: 

CEC was detected at 0.348 ueqlg and 11.5 ueqlg, respectively, in the method blanks BLK0746901 and 
BLK0746902. Since the CEC result in associated sample 039SW12D46 was greater than 5X the blank 
amormts, no action was taken. 

N.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met so no action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate SampIe Analysis was not performed in this SDG. No action was taken. 

VI.) Matrix Spike 1 Matrix Spike Duplicates (MS / ICZTD): 

There were no MS 1 MSD samples in ~s SDG. No action was necessary. 

W .) Field Duplicates: 

There were no field duplicate samples designated in this SDG. No action was taken. 

W.) Overall Assessment of DatafGeneral: 

AlI laboratory data were acceptable without qualification. 

CHLORIDE 

I.) Holding Times: 

All Holding Time criteria were met, so no action was taken. 

II.) Calibration: 

All Calibration criteria were met, so no action was taken. 



Ill.) Blank 

There was no positive detection of chloride in the method blank No action was necessary. 

IV.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SIX. No action was raken 

VI.) R/latrix Spike / Matrix Spike Duplicates (hB / MSD): 

There wire no MS / MSD samples in this SDG. No action was necessary. 

VII.) Field Duplicates: 

There was no field duplicate samples designated in this SDG. No action was taken. 

wI.) Overdl Assessment of Data/General: 

All laboratory data were acceptable withour qualification. 

NITRA TE 

I.) Holding Times: 

A l I  Holding Time criteria were met so no action was taken. 

II.) Calibration: 

All Cdibration criteria were met so no action was taken 

III.) Blank: 

There was no positive detection of nitrate in the method blank No action was necessary. 

IV.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken. 



vl.) Matrix Spike / Matrk Spike Duplicates (MS / MSD): 

There were no MS / MSD samples designated in this SDG. No action was necessary. 

W.) Field Duplicates: 

There were no field duplicate samples designated in this SDG. No action was taken. 

VIII.) Overall Assessment of DatajGeneral: 

All laboratory data were acceptable without qualification. 

NPRITE 

I.) Holding Times: 

All Holding Time criteria were met, so no action was taken. 

II.) Calibration: 

All Calibration criteria were met, so no action was taken. 

m.) ~iank :  

There was no positive detection of nitrite in the method blank No action was necessary. 

IV.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken. 

VI.) Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

There were no MS / MSD samples in this SDG. No action was necessary. 

W.) Field Duplicates: 

There were no field duplicate samples designated in this SDG. No action was taken. 

VIII.) Overall Assessment of DatdGeneraI : 

All Iaboratory data were acceptable without qualification. 



PH 

I .  Holding Times: 

All Holding Time criteria were met, so no action was taken 

IT.) Mibration: 

AlI Calibration criteria were met, so no action was taken. 

m.) Laboratory Check Samples (LCS): 

AIl LCS Percent Recovery criteria were mf so no action was necessary. 

IV.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SRG. No action was taken 

V.) Field Duplicates: 

Thae were no field duplicate samples designated in this SDG. No action was taken 

VI.) Overall Assessment of DataGenerial: 

All laboratory data were acceptable without qualification 

PHOSPHOR US 

I.) Holding Times: 

All HoIding Time criteria were met, so no action was taken 

D.) Calibration: 

All CaIibration criteria were met so no action was taken 

m.) Blank: 

Phosphonrs was not detected in the method blank No action was necessary. 

IV.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken. 
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VI.) hktrix Spike / Matrix Spike Duplicates (MS / hBD): 

'There were no MS / MSD samples in this SDG. No action was necessary. 

VII.) Field Duplicates: 

There were no field duplicate samples designated in this SDG. No action was taken. 

WI.) Overall Assessment of DatafGeneral: 

All laboratory data were acceptable without qualification 

No spreadsheets for phosphorus were included in the data package. A copy of the Form I is included as a 
replacement for the mission data. 

1.) Holdmg Times: 

All Holding Time criteria were met, so no action was taken. 

II.) Calibration: 

All Calibration criteria were met so no action was taken. 

S u l h  was detected at 6.4 mgkg in the method blank. Since the sulfUr result in associated sample 
039SW12D46 was greater than 5X the blank amount, no action T&S taken 

IV.) Laboratory Check Samples (LCS): 

AIl LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not @armed in this SDG. No action was taken 

VI. ) Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

There were no MS / MSD samples in this SDG. No action was necessary. 

W.) Field Duplicates: 

There were no field duplicate samples designated in this SDG. No action was taken. 



VTU.) Overall Assessment of DatalGeneral: 

All laboratory data were acceptable without qualification 

TOTAL ORGANIC CARBON 

I.) H o l h g  Times: 

All Holding Time criteria were met, so no action was taken. 

JI.) Mibration: 

All Calibration criteria were met, so no action was taken 

ID.) Blanks: 

There was no positive detection of TOC in the method blanks, no action was taken. 

lV.) Laboratory Check Samples (LCS): 

AIl LCS Percent Recovery criteria were met, so no action was n e c e s q .  

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken. 

VI.) Mtrk Spike / Ma& Spike Duplicates (MS / MSD): 

There were no MS / MSD samples in this SM3. No action was necessary. 

VII.) Field Duplicates: 

There were no field duplicate samples designated in this SDG. No action was taken. 

WU.) Overall Assessment of DatdGeneral: 

All laboratory data were acceptable without quaIification. 



HEARTLAND 

SDW: 
Date: 
Client Name: 
Project/Site Name: 
Date Smpled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QAIQC Level: 
Method(s) Used: 
Analytical Fractions: 

ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

25 149 
May 1,1996 
Ensafe1 Allen & Hoshall 
Charleston; Zone A 
April 3,1996 
1 I Aqueous SamplHs) with 0 MS/MSD(s) 
Southwest Laboratory of Oklahoma 
Natiod Functional Guidelines for Organic and Inorganic Data, June 
1991 and February, 1994, respectively 
EPA DQO Level III 
SW846 Third Edition 
Volatiles 

Analytical data in this report were screened to determine usability of r e d t s  and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
anaIytica1 re& are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user in urged to review the Spec& Findings and associated Data 
Qualifications presented in this report. Annotated Form I s  or spreadsheets for all samples reviewed 
are included &er the Data Assessment Narratives. Form 1s for MSfMSD s-les or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

dShpenM. Watson, V' Psident Date 

4127 Plaza 94 South . St. Charles, MO 63304 
(31 4) 936- 1332 . F ~ x  (314) 936-1335 



SDW 25149 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

VOA = SW846 Volatiles 



DATA ASSESSMENT N A R R A m  

VOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analpica1 results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GUMS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in the SW-846 Method 8240; the 
National Functional GuideIines for Organic Data Validation, June 1991, and DQO Level 111 
requirements. All comments made within this report should be considered when examining 
the anaIyticaI results. Please refer the specific findings found in each category to the Summary 
of Data Qualification tabIe. 

SDG # 25149 

A validation was performed on the Volatile Data from SDG 25149. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
GUMS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Continuing Calibrations 

The continuing calibration analyzed exhibited non-compliant %Ds for compounds which 
required qualification of the data. 



DATA ASSES- NARRATNE 
V O L A W  ANALYSIS 

PAGE - 2 
Continuing Calibrations, continued 

Specific Findings 

The continuing calibration, UJ683.D, contained compounds with % Ds greater than 
90 % . For the samples and non-compliant compounds Iisted below, the positive results 
are qualified as estimated, J. and the non-detect results are rejected, R. 

039GW00102 vinyl acetate (98.2 %) 
039GW00202 
039GW00302 
039GW00402 
505GW00101 
042GW00 102 
042GW00202 
042GW00302 
CNSGW00602 

The continuing calibration, UJ699.D, contained compounds with %Ds greater than 
90%. For the samples and non-compliant compounds listed below, the positive results 
are qualified as estimated, J .  and the non-detect results are rejected, R. 

03 9GWOO502 .. vinyl acetate (94.9%) 

Trip Blanks 

The trip blank associated with the samples exhibited contamination. The samples required 
qua1 ification. 

Specific Finding 

I CNSTW00602 

039GW00202 acetone 20 pg/L CRQL 
505GW00101 

acetone 

chloroform 

2 

4 



DATA ASSESSMENT NARRATIVJI 
VOLA- ANALYSIS 

PAGE - 3 

System Performance and Overall Assessment 

Overall performance was acceptable. The data reviewer estimates less than 5 % of data 
required qualifications/rejections. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation iimit is quaIified as estimated 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that analyte is 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the analyte 
value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

039GW00102 vinyl acetate 
039GW00202 
039GW00302 
039GW00402 
505GW00101 
042GW00 102 
042GW00202 
042GW00302 
CNSGW00602 

039GW00502 vinyl acetate +I- J/R 

03 9GW00202 acetone 
505GW00101 

+ CRQL 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



VALIDATA 
Chemical Services, Inc. 

P. 0. Box 930422, Norcross, GA 30093 
(770) 923-3890 
(770) 923-8769 (Fax) 

COMPANY: 
SITE NAME: 
SERVICE ORDER NUMBER: 
c o m m  LAB: 
QA/Qc LEVEL 
EPA METHOD: 
VALIDATION G U I D W :  

SAMPLE: MATRIX 
TYPE OF ANALYSIS: 

DATA VALIDATION SUMMARY 
REPORT 

EnsafdAllen & Hoshall 
Charleston Navel Base, Zone A 
0142 
Southwest Laboratories of Oklahoma, Inc. 
ET?A Level III 
EPA SOW 3-90 
USERA CLP Nat-od Fuylctiaml Cuidelims for Organic Dcda 
Review, 1994 
Water 
Volatile Organics 

SDG NUMBER 27136 (Level ID) 

SAMPLES: 

Client 
Sample # 
039GP025 10 
039GP02520 
039GP02611 
039GP027 1 1 
039GP02910 
039GP03211 
039600341 1 
039GP03511 
039GP03530 
039GP03611 
039GP03711 
039GP037 19 
039GW04IAl 
039GW09DAl 
039GW09LAl 
039GW 10DA2 
039GW1 OIA2 
039GW13DA1 
039GWf 3M1 
039TB13DAl 
039TP02520 

Lab 
Sample # 
2713607 
27136.08 
27150.09 
27136.06 
27150.10 
27136.05 
27136.04 
27136.01 
27136.02 
27136.03 
27150.1 1 
27150.12 
27150.05 
27150.03 
27150.04 
27150.02 
27150.01 
27150.07 
271 50.06 
271 50.08 
27136.09 

Matrix 
Water 
Water 
water 
Water 
Water 
Water 
Water 
Water 
Water 
water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Volatile 
Organics 

X 



Client Lab Volatile 
w w Matrix 
039TP03719 27150.14 Water 

M 
X 

039EPO37 19 27136.13 Water X 
039GWIOLA2MS 27150.01MS Water + 
039GWlOV12MSD 27150.01MSD Water + 
-t- = Non-billable Quality Control sample 

E = EQUIPMENT F4NSATE BLANK, MS = MATRIX SPIKE, MSD = MATRIX SPIKE DUPUCATE, 
T = TRIP BLANK 

DATA m S ) :  Marvin L. Smith, Jean M Delashmit 

- 1 

,Tn . ' /  

RELEASE SIGNATURE: '/f"i,2,-il 
4 8 -  

) :& 
I' 



Data Qualifier Defmitions 

J - The association numerical value is an estimated quantity. 

R - The data are unusable (the compound/adyte may or may not be 
present). Resampling and readysis are necessary for verification. 

U - The corrpund/analyte was analyzed for, b& not detected. The 
associated numerical value is the sample quantitation limit. 

UJ - The compundfanalyte was analyzed for, but not detected. The sample 
quantitation Iimit is an estimated quantity. 



DATA QUALIFICATION SUMMARY 

Southwest Laboratories of Oklahoma, Inc. - 27136, CZe Organics 

SAMPLES: 039GP025 10, 039GP02520, 039GP02611,039802711,039GP029 10, 
0 3 9 0 3 2  1 1, 039GP03411, 039GP035 11,039803530,039GP03611, 
039GP03711,039GP03719, 039GW04IA1, 039GWO9DA1,039GWO9FAl, 
039GW1ODA2,039GW1OIA2,039GW13DA1,039GW13DL41,039TB13DA1, 
039TP02520, 039TP037 19,039EP037 19, 039GW1 OIA2MS, 039GWlOIA2MSD 

VOLA TILE ORGANICS 

I.) Holding Times: 

All HoIding T i e  criteria were met, so no action was taken. 

II.) GC/MsTiming: 

All GC / MS Timing criteria were met, so no action was required. 

ID.) Calibration: 

Initial Calibration: 

The Percent Relative Standard Deviations (YoRSD's) exceeded the 30% QC limit for the standards 
analyzed on 1011196 on instrument R for the following compounds: 

acetone 37.5% 
2-chloroethyl vinyl ether 34.1% 

Since these compounds were not detected in the associated samples after blank qualScation, no action 
was necessary. 

Continuing Calibration: 

The Percent Difference (%D) for 2-chloroethyl vinyl ether was 36.5% for the standard analyzed on 
10/1/96 at 19:13 on instrument R, which exceeded the 25% QC Iimit. AIl results for this compound in 
the associated samples, which consisted entirely of non-detects, were flagged as estimated (UJ). The 
associated samples were 039GP025 10,039GP027 1 1,039GP03211,039GP03411, 039GP03511, 
039GP03530 and 039GP03611. 

The Percent Differences (YaD's) exceeded the 25% QC Iirnit for the standard analyzed on 10/2/96 at 
15:37 on instrument R for the following compounds: 



bromomethane 28.1% 
chloroethane 27.1% 
tetmhloroethene 57.2% 
2-chloroethyl vinyl &her 44.7% 

All results for bromomethane, chloroethane and 2-chloroetbyl vinyl ether in the associated samples, 
which consisted entirely of non-detects, were flagged as estimated OJJ). All positive and non-detect 
d t s  for tetrachlomthene in the associated sarr~~Ies were flagged as estimated (J) and (UJ). The 
associated samples were 039GP026 1 1, 039GP029 10, 039GPO3711,039GW09DAl, 039GWO9IA1, 
039GW13DA1 and 039GW13IAl. 

The Percent Differences (O/aDts) exceeded the 25% QC limit for the standard analyzed on 10/3/96 at 
09:40 on instrument R for the folIowing compomds: 

bromomethane 25.6% 
chloroethane 28.9% 
2-chloroethyl vinyl ether 91.8% 

All results for the three compounds in the associated samples, which consisted entirely of nondetects, 
were flagged as estimated (UJ). The associated samples were 039GP03719, 039GW04LA1, 
039GWlODA.Z and 039GWlOIA2. 

The Percent Differences (?/Ds) exceeded the 25% QC Iimit for the standard analyzed on 10/4/96 at 
10: 14 on instrument R for the following compounds: 

bromomethane 27.9'?! 
2-bmone 26.4% 
bromofom 29.8% 
2-chloroethyl vinyl ether 68.2% 

All results for the four compounds in'associated sample 039GP02520, which consisted entirely of 
non-detects, were flagged as  estimated (UJ). 

IV.) Blanks: 

Method Blank: 

Acetone (7 ug/L) and methylene chloride (14 ugk) were detected in method blank VBK1. The 
positive detections of these two compounds in the associated samples less than IOX the blank amounts 
were flagged as undetected 0 with the quantitation limit being raised to the level of sample 
contamination The associated samples were 039GP025 10, 039GP027 1 1,039GP03211,039GP034 1 1, 
039GP03511 and 039GP03611. 

Acetone was detected at 8 ugL in the method blank VBLK2. The positive detections of acetone, which 
were Iess than 10X the blank amount, were flagged as undetected (U) with the quantitation limit being 
raised to the leveI of sample contamination. The associated samples were 039GP02611, 039GP02910, 
039GPO3711,039GW09DAl, 039GWO9IA1, and 039GW13DAl. 



Methylene chloride was detected at 3 ug/L in the method blank VBLX4. Since this compound was not 
detected in associated sample 039GP02520, no action was taken 

Equipment Rinsate Blank: 

Acetone and chloroform were detected at 32 ug/L and 9 ug& respectively, in equipment rimate blank 
039EP037 19. The positive detections of chiorofom in associated samples 039GP027 1 1, 039GWOWl 
and 039GW13DA1, which m e  less than 5X the blank amount, were flagged as undetected 0 with the 
qumtitation limit being raised to the level of sample contamhation. In addition, the positive detection 
of acetone in associated sample 039GP02520, which was less than 10X the blank amount, was flagged 
as undetected (U) with the quantitation limit being raised to the level of sample contanination. 

Trip Blanks: 

Methylene chloride and acetone were detected at 3 ug/L and 6 ug/L, respectively in trip blank 
039TB13DAf. Qualification of acetone was previously pe~ormed based on the method and equipment 
h a t e  blanks. The positive detections of methylene chloride in associated samples 039GWO9DA1, 
039GW09IAl and 039GW13DA1, which were less than 10X the blank amount, were flagged as 
undetected 0 with the quanitation limit being raised to the level of sample contarnination. 

Chloroform was detected at 2 ug/L and 1 ugL, respectively, in trip blanks 039TP02520 and 
039TP03719. Qualification of chloroform was previously p e 1 5 d  based on the equipment rinsate 
blank. No M e r  action was necessary. 

V.) Surrogate Recoveries: 

All Surrogate Recovery criteria were met, so no action was required 

VI.) Laboratory Control Samples (LCS): 

Eight LCS's were analyzed in this SDG. A11 criteria were met. No action was taken. 

W.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

All MS / MSD criteria were met, so no action was taken. 

WE.) Field Duplicates: 

There were no field duplicate samples in h s  SDG. No action was taken 

IX) Internal Standards Performance (ISTD): 

All Internal Standards Performance criteria were met, so no action was required. 

X) TCL Compound Identification: 

All TCL Compound Identification criteria were met, so no action was taken. 



XI.) Compound Quantitation and Reported Contract I i e q W  Quantitation Limits (CRQL's): 

All CRQL criteria were met, so no action was necessary. 

XII.) Tentatively Identified Compounds (TIC'S): 

All TIC Identification criteria were met, so no action was requkd 

XD.) System Performance: 

All System Performance criteria were met. No action was taken. 

XIV.) OveralI Assessment of Data/Gend: 

d l  laboratory data were acceptable with qualifications. 



VALIDATA 
Chemical Services, Inc. 

P. 0. Box 930422, Norcross, GA 30093 
(770) 923-3890 
(770) 923-8769 (Fax) 

COMPANY: 
sm NAME: 
SERVICE ORDER NUMBER: 
CONTRACTED LAB: 
QA/Qc IIEVEL: 
EI'A h4El-HOD: 
VALIDATION mw: 

SAMPLE MATREE 
TYPES OF ANALYSES: 

DATA VALIDATION SUMMARY 
REPORT 

M / A l l e n  & Hoshall 
Charleston Navel Base, Zone A 
0144 
Southwest Laboratory of Oklahoma, Inc. 
EPA h e 1  III 
EPA SOW 3-90 
U3EPA CLP Ndionai Functional Gui&Iines for U i p i c  M a  
Review, 1994 
Water 
Volatile Organics, Semivolatile Organics 

SDG NUMBERS: 27181 (Level Ill) 

SAMPLES: 

Client Lab 
Sample # Sample # 
PVTGWOOl 01 27181.01 
PVTGWOOlAP 27181.02 
P ~ 0 0 1 0 1  27181.02 

Matrix 
Water 
Water 
Water 

Volatile 
Orlranics 

X 
X 
X 

TW = TRIP BLANK 

DATA RE-S): Lida H. Liu, Marvin L. Smith, Jean M. Delashmit 

Semivolatile 
.Qgmks 

X 

,. -. 
1 

? '7 ; : . . .. / .  ,. ' 

RELEASE SIGNATURE: . .d; ,* - , ., 1' 
/ 

5d,-ti ,., - L  ,i.;-- - 



Data Qualifier Definitions 

J - The association numerical value is an estimated quantity. 

R - The data are unusable (the compund/analyte may or may not be 
present). Resampling and reanalysis are necessary for verification. 

U - The compound/analyEe was analyzed for, but not detected The 
associated numerical value is the sample quantitation limit. 

UJ - The compound/analyte was analyzed for, but not detected The sampIe 
quantitation limit is an estimated quantity. 



DATA QUALIFICATION SUMMARY 

Southwest Laboratory of Oklahoma, Inc. - 271 8 1, CLP Or@cs 

SAMPLES: PVTGw00101,PVTGw001AP,P~00101 

VOLA T E E  ORGANICS 

I.) Holding Times: 

All Holding Time criteria were met, so no action was taken 

II.) G C / M S T ~ g  

All GC / h4S Timing criteria were met, so no action was required 

Dl.) Calibration: 

Initial Calibration: 

The Percent Relative Standard Deviations (YaRSD's) exceeded the 300/0 QC limit for the initial 
calibration analyzed on 09/24/96 on instrument N for following compomds: 

brornomethane 
chloroehe 
acetone 
2-butanone 

There were no positive results for these compounds in the associated samples, so no action was taken. 

Continuing Calibration: 

The Percent Differences (YoD's) exceeded the 25% QC limit for the standard analyzed on 10/04/96 at 
15: 17 on instrument N for the following compounds: 

carbon disulfide 
vinyl acetate 

The results for these compounds in associated samples PVTGWOOlOl and PVTGWOOlAP, which 
consisted entirely of nondetects, w e  flagged as estimated 0. 



IV.) Blanks: 

Method Blank: 

There were no positive detections in the method blank No action was tka 

Trip Blank: 

Chloroform was detected at 2 ug/L in the trip blank PVTTW00101. Since chloroform was not 
detected in the associated samples, no action was q d  

V.) Surrogate Fkoveries: 

All Surrogate Recovery criteria were met, so no action was required. 

W.) Matrix Spike / Matrix Spike Nlicate  (MS / MSD): 

MS / MSD sampIes were not designated in this SDG. No action was taken. 

VII.) Field Duplicates: 

There were no field duplicate samples in this SDG. No action was taken. 

VIII.) Internal Standards Performance (TSTD): 

All Internal Standards Performance criteria were met, so no action was required. 

IX) TCL Compound Identification: 

All TCL Compound Identification criteria were met, so no action was taken 

X) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL's): 

All CRQL criteria were met, so no-action was necessary. 

XI.) Tentatively Identified Compounds (TIC'S): 

All TIC Identification criteria were met, so no action was required 

XII.) System Performance: 

AlI System Performance criteria were met. No action was taken 

m.) Overall Assessment of WGenera l :  

All laboratory data were acceptable with qualifications. 



S W O L A  TEE ORGANICS 

1.) Holding Ti: 

All Holding Time criteria were met, so no action was taken. 

I..) GC / Ms Tuning: 

All GC I MS Tuning criteria were met, so no action was required. 

ID.) Calibration: 

Initial Calibration: 

The Percent Relative Standard Deviations (YoRSD'S) e x d e d  the 30% QC limit for the initial 
calibration analyzed on 10/14/96 on instrument M for following compund: 

butylbenzylphthalate 32.9% 
bis(2-ethylhexy1)phthalate 33.1% 

There were no positive results for these c o ~ u n d s  in the associated sample, so no action was taken. 

Continuing Calibration: 

The Percent DifFerences ( ~ D ' s )  exceeded the 25% QC limit for the standard analyzed on 10/21/96 at 
1253 on instrument M for the following compounds: 

The results for these compounds in associated sample PVTGW00101, which consisted entirely of 
non-detects, were flagged as estimated (UJ). 

W.) Blanks: 

Bis(2-ethylhexy1)phthalate was detected at 1 uugfl, in the method blank. Since this compound was not 
detected in the associated samples, no action was required. 

V.) Surrogate Recoveries: 

All Surrogate Recovery criteria were met, so no action was required. 

W.) Matrix Spike I Matrix Spike Duplicate (MS / MSD): 

MS 1 MSD samples were not designated in this SDG, so no action was taken 



R/LS / MSD samples were not designated in this SDG, so no action was taken 

W.) Field Duplicates: 

There were no fieId duplicate samples in this SDG. No action was taken. 

Wl.1 I n t d  Standards Performance o): 
All hternal Standards Performance criteria were met, so no action was required 

IX) TCL Compound Identification: 

All TCL Compound Identification criteria were met, so no action was taken. 

X) Compomd Quantitation and Reported Contract Required Quantitation Limits (CRQLts): 

All CRQL criteria were met, so no action was necessary. 

XI.) Tentatively Identified Compounds (TICS): 

All TIC Identification criteria were met, so no action was requid. 

XD.) System Performance: 

All System Performance criteria were met. No action was taken. 

XIU.) Overall Assessment of DatdGeneral: 

AII laboratory data were acceptable with qualifications. 



VALIDATA 
Chemical Services, Inc. 

(770) 923-3890 
P. 0. Box 930422, Norcross, GA 30093 (770) 923-8769 (Fax) 

DATA VALIDATION SUMMARY 
REPORT 

COMPANY: 
SITE w. 
SERVICE ORDER NUMBER: 
CONTRA- LAB: 
EPA SOW/lkETHOD: 
VALIDATION GUIDELINES: 
SAMPLE MA= 
TYPES OF ANALYSES: 

EnSafelAllen & Hoshall 
CnarIeston Naval Base, Zone A 
0148 
Souhwest Laboratories of Oklahoma 
EPA 8290 
EPA 8290, Profasiod Judgement 
water 
2,3,7,&substituted PCDD's and PWF's 

SDG NUMBER: 27226 

SAMPLES: 

SDG 27226A (Level lV): 

SDG 2722m (Level Ill): 

Client 
Sample # 
039GW00104 
039GW00204 
039GW00304 
039GW00404 
039GW00504 
039GWOO604 
039GW00704 
039GW00804 
039GW00904 
039GW01004 
039GWWD04 

Lab 
M 
27244.0 1 
27277.01 
27277.02 
27277.03 

Lab 
Sample # 
27226.0 1 
27243.01 
27243.02 
27257.01 
27257.03 
27276.0 1 
27296.0 1 
27296.02 
27296.03 
27296.04 
27257.02 

l!&xix 
Water 
Water 
Water 
Water 

Matrix 
Water 
Water 
Water 
Water 
water 
Water 
Water 
Water 
Water 
Water 
Water 



DW = DEIONIZED WATER BLANK, E = EQUIPMENT RINSATE BLANK, F = FIELD £3- 

DATA W S ) :  Shawn S. Lin, PhD., Jean M Delashmit - , , 

71 . . 
,q r :' , . 

RELEASE SIGNATURE: 7- *.,.CL I , * , . ' j  ,LC ( di i:. -.---. - , 



DATA QUALEICATION SJMMARY 

Southwest Laboratories of Oklahoma - 27226AB 2,3,7,8-substimed PCDD's and PCDFs 

2,3,7,8-SUBSTITUTED PCDD'S AND PCDFS 

I.) Holding Times: 

All criteria were met, so no action was taken. 

11.) HRGC/HRMS System Performance 

GC Column Performance: 

All criteria were met, so no action was taken. 

HRMS Resolution: 

All criteria were met, so no action was required. 

Mass Verification: 

All criteria were met, so no action was taken. 

kt3 Data Acquisition: 

All criteria were met, so no action was taken. 

El.) Cdibration: 

Calibration Range: 

EPA Method 1613A calibration and internal standard concentration levels were used for the analyses. 
Cornparing to EPA Method 8290, the calibration ranges of the two methods were not si@icantly 
different, so no action was deemed necessary. 

Initial Calibration: 

All criteria were met, so no action was taken. 



Calibration Verifications: 

All criteria were met, so no action was taken. 

rv.) Blanks 

Method Blanks: 

Several 2,3,7,8-substit~ted PCDD's and PWF's were detected in the method blanks at the following 
highest concentrations: 

Conc. Action Level 
JvM?lod Blank 
DFBLK4A 

- 
1234678HpCDD 

I& 
11 

P a  
55 

DFBLK4A OCDD 205 1025 
DFBLXl 234678-EbrCDF 2.6 13 
DFBrXl 1234678-WF 3.5 18 
DFBLKl OCDF 2.9 15 

Detections of these compounds in the associated sampIes below 5X the blank amounts were designated 
as Estimated M-aximum Possible C o n c e n ~ o n  (EMPC). 

Field Blanks: 

Deionized water blank 50~W00104, equipment rinsate blank 506EW001M and field blank 
506FW00104, collected on 10/10/96, were analyzed Three 2,3,7,8-substiMed PCDD's and PCDFs 
were detected in the blanks at the following highest mnwations: 

Conc. Action Level 
Field Blank 
506FW00104 

- 
1234678-HjCDD 

QdL 
7.5 

a& 
38 

506FW00104 O D D  45 225 
506FW00104 1234678-HQF 2.1 11 

Detections of these compomds in the associated samples below 5X the blank amounts were designated 
as Estimated h4aximt.u-n Possible Concentration (EMPC). 

V.) IntemaI Standards Performance: 

A11 criteria were met, so no action was taken. 

VI.) SpikdSpike Duplicates: 

No MSMD samples were analyzed in this SDG. No action was required. 

W.) Duplicates: 

Field duplicate set 039HW00304 / 039GW00304 was analyzed. There were no calculable Relative 



Percent Differences (RPD's) for this set of field duplicate samples, so no action was r e q A .  

VIII.) PCDDPCDF Identifications: 

Retention Times: 

All criteria were met, so no action was taken. 

Ion Abundance: 

All criteria were met, so no action was taken 

S/N Ratio: 

All criteria were met, so no action was taken. 

PCDPE (PolychIorinated Diphenyl Ether) Interferences: 

All criteria were met, so no action was taken. 

Second Column C o m t i o n :  

AlI criteria were met, so no action was taken. 

IX) Ovaall Assessment of WGeneral: 

All data were acceptable with qualifications. laboratory "X' flags meaning "EMFC" were replaced 
with "EMPC" upon validation. 



VALIDATA 
Chemical Services, Inc. 

P. 0. Box 930422, Norcross, GA 30093 
(770) 923-3890 
(770) 923-8769 (Fax) 

COMPANY: 
SITE NAME: 
SERVICE ORDER NUMBEk 
CONTRACTED LAB: 
EPA SOWMETHOD: 
V r n A T I O N  GUIDELINES 
SAMPLE MATRM: 
TYPES OF ANALYSES: 

SDG NUMBER 

SAMPLES: 

SDG 27324A (LeveI rV): 

DATA VALIDATION SUMMARY 
REPORT 

CIient Lab 
Sample # 
039HW01104 

w 
27325.01 

GDAHW02D04 27362.01 

EnSafdAUen & Hoshall 
Charleston Naval Base, Zone A 
0150 
SOL&W& Laboratories of Oklahoma 
EPA 8290 
P A  8290, Professional Judgement 
Water 
2,3,7,8-substituted PCDD's and PCDFs 

SDG 27324B (Level m): 

Client 
w 
039DW12I04 
039EW12104 
039FW12I04 
039GW01104 
039GWO1204 
039GWO8W4 
039GW12D04 
039GW12104 
GDAGWOO104 
GDAGW00204 
GDAGW00304 
GDAGWO 1 m  
GDAGWO2D04 

Lab 
Sample # 
27335.08 
27335.09 
27335.10 
27324.04 
27335.05 
27324.03 
27335.07 
27335.06 
27324.01 
27361.01 
27335.01 
27324.02 
2736 1.02 

.b!k&k 
Water 
Water 

m 
water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 



Client Lab 
Smdd 
GDAGW03D04 

w 
27335.02 

GDAGWO3D04MS 27335.03 
GDAGWO3D04MSD 27335.04 

Matrix 
Water 
Water 
Waier 

+ = Non-billable Analysis 

DW = DEIONIZED WATER BLANK, E = EQUIPMENT RINSATE BLANK, F = FIELD BLANK, 
H = FfELD DWLJCATE SAMPLE, MS = MATRIX SPIKE, MSD = h4ATRIX SPIKE DUPLICATE 

DATA REVIEWER(S): Shawn S. Lin, PhD., Jean M Delaskt  
r .  

' ,  

FELEAsE SIGNATURE: -, : 

h i - .  t . . ' 
1 . .  



DATA QUALJFICATION SUMMARY 

Souhwest Laboratories of Oklahoma - 27324AB 2,3,7,8-~ubstituted PCDIYs and PCDFs 

SAMPLES: 039HW01104, GDAHW02D04,039DW12104,039EW12I04,039FW12~04, 
039GW01104,039GW01204,039GW08D04,039GW12I04,039GW12D04, 
GDAGWOO104, GDAGW00204, GDAGW00304, GDAGWOIDM, 
GDAGWO2D04, CDAGW03D04, GDAGWO3D04MS, GDAGWO3D04M!3D 

2 ,3 ,7 ,81SmSTm' .  PCDDS AND KDFS 

All criteria were met, so no action was taken 

11.) N R w  System Performance 

GC Column Performance: 

All criteria were met, so no action was taken. 

HRMS Resolution: 

All criteria were met, so no action was requirad. 

A.1 criteria were met, so no action was taken 

MS Data Acquisition: 

All criteria were met, so no action was taken. 

III.) Calibration: 

Calibration Range: 

EPA Method 1613A calibration and internal standard concentration levels were used for the analyses. 
Comparing to EPA Method 8290, the calibration ranges of the two methods were nor significantly 
different, so no action was deemed necessary. 

,411 criteria were met, so no action was taken. 



Calibration Verifications: 

All criteria were met, so no action was taken. 

rv.) Blanks 

Method Blanks: 

Several 2,3,7,8-substituted POD'S and PCDFs were detected in the method blanks at the following 
highest concentrations: 

,Method Blank w cL!D2 Action Level 
D F B W  OCDD 23 115 p a  
DEBLKl OCDF 5.5 P& 28 P& 

Detections of these compounds in the associated sampIes below 5X the blank amounts were designated 
as Estimated Maximum Possible Concentration W C ) .  

Field Blanks: 

Deionized water blank 039DW12104, equipment rinsate blank 039EW12104 and field blank 
039FW12104, collected on 10116196, were analyzed OCDD was detected in the blanks at the 
foIlowing highest concentration: 

Field Blank, w ConcL Action Level 
039DW12104 OCDD 1 1 55 P ~ / L  

Detections of OCDD in the associated samples were previously qualified based on method blank 
contamination. No firher action was required. 

V.) Internal Standards Performance: 

All criteria were met, so no action-was taken. 

VI.) Spike/Spike Duplicates (MS/MSD): 

M S M D  set GDAGW03D04MS / GDAGW03D04MSD was anaIyzd AIl criteria were met, so no 
action was taken 

VII.) Duplicates: 

Two sets of field duplicates, 039GW01104 / 039HW01104 and GDAGW02D04 / GDAHWOZDO4, 
were analyzed. There were no calculable Relative Percent Differences (RPD's) for these two sets of 
field duplicate samples. No action was requrred 



VIII.) PCDD/PCDF Identifications: 

Retention Times: 

All criteria were met, so no action was taka 

Ion Abundance: 

All criteria were mer so no action was taken. 

S/N Ratio: 

All criteria were met, so no action was taken 

PCDPE (Polychlorinated Diphenyl Ether) Interferences: 

All criteria were met, so no action was taken. 

Second Column C o M o n :  

All criteria were met, so no action was taken 

K) Overall Assessment of DatalGeneral: 

AU data were acceptable with qualifications. Laboratory "XI flags meaning "EMPC" were replaced 
with "EMPC" upon validation. 



VALIDATA 
Chemical Services, Inc. 

P. 0. Box 930422, Norcross, GA 30093 
(770) 923-3890 
(770) 923-8769 (Fax) 

COMPANY: 
SITE NAME: 
SERVICE ORDER NUMBER: 
c 0 m C T E D m  
QA/Qc LEVEL: 
EFA METHOD: 
VALIDATION GUDELJNES: 

SAMPLE M A m  
TYPES OF ANALYSIS:. 

DATA VALDATZON SUMMARY 
REPORT 

b a f k  1 Allen & Hoshall 
Charleston Naval h e ,  Zone A 
0147 
Southwest Laboratories of Oklahoma, Inc. 
EPA Level UI 
EFA SOW 3-90 or SW-846 
UsEPA CLP Ndional Functional Guidelines for ofgmic Data 
Review, 1994 
Water 
Volatile Organics 

SDG NUMBER 27363 (Level IU) 

SAMPLES: 

Client Lab 
SampIe # Sample # 
PVTGWOO 102 27363.01 
PVTGW00201 27363.02 
PVlTW0020 1 27363.03 

Ma.trix 
Water 
Water 
Water 

TW = TRIP BLANK 

DATA W S ) :  Amy L. Hogan, Marvin L. Smith, Jean M. Delashrnit 

RELEASE SIGNATURE: 

Volatile 
Clrrrarucs 

X 
X 
X 



Data wer Definitions 

J - The association numerical value is an estimated qmtity. 

R Tne data are musable (the compomdanalyte may or may not be 
present). Resampling and reanalysis are necessary for verification. 

U - The compoundlanalyte was analyzed for, but not detected. The 
associated numerid vdue is the sample quantitation limit. 

UJ - The compound.analyte was analyzed for, but not detected. The sample 
quantitation limit is an estimated quantity. 



DATA QUALEICABON SUMMARY 

Southwest Laboratories of Oklahoma, Inc. - 27363 CLP Organics and Inorganics 

SAMPLES: PVTGWOO 102, PVTGW00201, PV?TW00201 

VOLA TILE ORGANIC' 

I.) Holding Times: 

AIl Holding Time criteria were met, so no action was taken. 

II.) GC / MS Tuning: 

All GC 1 MS Tuning criteria were met No action was necessary; 

m.) Calibration: 

Initial Calibration: 

All Initial Calibration criteria were met. No action was requjred. 

Continuing Calibration: 

The Percent Difference (%D) exceeded the 25% QC limit for the standard analyzed on 10122f96 at 
08:47 for chloroethane (3 1.1%). The results for this cumpound in associated samples PVTGW00102 
and PVTGW00201, which were both non-detects, were flagged as estimated 0. 

TV.) Blanks: 

Method Blank: 

There were no positive detections in the method blank. No action was required 

Trip Blank: 

Chloroform was detected at 15 ug/L in trip blank PVTIW00201, Since this compund was not 
detected in the two associated samples, no action was required. 

V.) Surrogate Recoveries: 

All Surrogate Recovery criteria were met. No action was taken. 



. Mahix Spike / M&ix Spike Duplicate (MS / MSD): 

MS / MSD analyses were not performed in this SDG. No action was necessary. 

V1I.) Laboratory ControI Samples (LCS): 

One LCS was analyzed in this SDG. Atl Percent Recovery criteria were met. No action was taken. 

W.) Field Duplicates: 

There were no field duplicate samples identified in this SDG. No action was required 

K) Internal Standards Performance (ISTD): 

All Internal Standards Performance criteria were met, so no action was required. 

X) TCL Compomd IdentZication: 

All TCL Compound Identification criteria were met, so no action was taken. 

XI.) Compound Quantitation and Reported Contract Requed Quantitation L i t s  (CRQL's): 

All CRQL criteria were met, so no action was necessary. 

XII.) Tentatively Identified Compounds (TICS): 

AII TIC Identification criteria were met, so no action was required 

Xm.) System Performance: 

All System Performance criteria we& met. No action was taken 

XV.) Overall Assessment of DataGeneral: 

All laboratory data were acceptable with qualifications. 



VALIDATA 
Chemical Services, Inc. 

P. 0. Box 930422, Norcross, GA 30093 
(770) 923-3890 
(770) 923-8769 (Fax) 

COMPANY: 
SITE NAME: 
SrnVICE ORDER NUMBER: 
CONTRACTED LAB: 
QAfQC LEVEL: 
EPA METHODS: 
VALIDATION GUID-: 

SAMPLE MATRIX: 
TYPE3 OF ANALYSES: 

DATA VALIDATION SUMMARY 
REPORT 

Ensafe / Allen & Hoshall 
Charleston Naval Base, Zone A 
02 12 
Southwest Laboratories of Oklahoma, Inc. 
EFA Level III 
EPA SOW 3-90 / SW-846 
USEPA CLP Ndionul Fmtional Guidelines for Ogcmic m u  
Review, 1994; LEEFA CLP National F m t i o d  Guidelines for 
Imrganic m u  Review, 1994 
Water 
Volatile Organics, Semivolatile Organics, PesticiWCIB's, 
Total Metals, Cyanide 

SAMPLES: 

Client 
Sample # 
039GW01301 
039GW01401 
039GW01501 
039GW14DOl 
039GW15M)l 
043GWO0101 
043DW00101 
043EW00101 
039TW15D01 
043TW00101 
039GW01301hG 
039GW0 130 1MSD 

Lab 
Sample # 
28435.01 
28417.01 
28417.03 
28417.02 
28417.04 
28435.02 
28435.04 
28435.03 
28417.05 
28435.05 
28435.01MS 
28435.01MSD 

Matrix 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Volatile 
Qw= 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
4- 
4- 

semi- 
volatiles 

X 
X 
X 
X 
X 
X 
X 
X 

Pesticides! 
PCBs 

X 
X 
X 
X 
X 
X 
X 
X 

Total 
Metals 

X 
X 
X 
X 
X 
X 
X 
X 



Client 
Sample # 
039C;W01301 
039GW01401 
039GW01501 
039GW14DOl 
039GW15D01 
043GW00101 
043DWOO 10 1 
043EW00101 

Lab 
Sample # 
28435.01 
28417.01 
28417.03 
28417.02 
28417.04 
28435.02 
28435.04 
28435.03 

M&b 
Water 
Water 
Water 
Water 
Water 
Water 
water 
Water 

DW = DEIONIZED IUNSATE BLANK, EW = EQUIPMENT RINSATE BLANK, MS = MATlUX 
SPIKE, MSD= MATRIX SPIKE DUPLICATE, T = TRlP BLANK 

DATA REVIEWER(S): Amy L. Hogan, Marvin L. Smith, Jean M Delashmit 

RELEASE SIGNATURE: 



Data Qualifier Defmitions 

J - The association numerical d u e  is an estimated quantity. 

R - The data are unusable (the compound/analyte may or may not be 
present). Resampling and reanalysis are necessary for verification 

U - The compound/analyte was analyzed for, but not detected. The 
associated numerical value is the sslmple quantitation limit. 

UJ - The compound/analyte was analyzed for, but not detected The sample 
quantitation limit is an estimated quantity. 



DATA QUALIFICA'TTON SUMMARY 

Southwest Laboratories of Oklahoma, Inc. - 28417 CLP Organics and Inorganics 

VOLA TILE ORGANICS 

I.) Holding Tilnes: 

All Holding Time criteria were met, so no action was taken. 

II.) GC / MS Tuning: 

All GC / MS Tuning criteria were met, so no action was requimi 

ID.) Calibration: 

Initial Calibration: 

All Initid Calibration criteria m e  met. No action was reqwed. 

Continuing Calibration: 

The Percent Difference (%D) exceeded the 25% QC limit for the standard analyzed on 2/10/97 at 10:55 
on hshunent N for bromoforrn (43.2%). The results for this compomd in the associated samples, 
which consisted entirely of nondetects, were flagged as &hated CUJ). The associated samples we= 
039GW14DO1, 039GW0150 1 and 039GW15DOI. 

The Percmt Difference (O/aD) exceeded the 25% QC limit for the &ndard analyzed on 211 1/97 at 1024 
on instrument N for carbon disulfide (30.3%). The d t s  for this compound in the associated samples, 
which m11siSted entirely of nondetects, were flagged as estimated CUJ). The associated samples were 
039GW01401,039GW01301 and 043GW00101. 

TV.) Blanks: 

Method Blank: 

There were no positive detections in the method blank No action was required. 



Trip Blanks: 

There were no positive detections in the trip blanks. No action was required. 

Deionizsd Water and Equipment Rinsate BlanZcs: 

Chloroform was detected at 2 ugL each in deionized water blank 043DW00101 and equipment rinsate 
blank 043EW00101. There were no positive results for this compound in the associated samples, so no 
action was required 

Tentatively Identified Compounds (TIC'S): 

There were no TIC'S detected in the mehod, field or trip blanks. No action was required. 

V.) Surrogate Recoveries: 

AIl Surrogate Recovery criteria were met, so no action was required. 

VI.) Matrix Spike / Matrix Spike Duplicate (h4.S / MSD): 

All h4S 1 MSD criteria were met. No action was requjred. 

) Laboratory Control Samples (LCS): 

Two LCSs were analyzed for this SDG. One Percent Recovery was outside the QC limits. Data 
validation action b e d  on LCS criteria was not required. No action was taken. 

W.) Field Duplicates: 

There were no field duplicate samples identified in this S I X .  No action was required. 

IX) Internal Standards Performance 0): 

All Internal Standards Performance criteria were me6 so no action was required 

X) TCL Compound Identification: 

AII TCL Compound Identification criteria were met, so no action was taken 

XI.) C o v m d  Quantitation and Reported Contract Required Quantitation Limits (CRQL's): 

All CRQL criteria were met, so no action was necessary. 

) Tentatively Identified Compounds (TIC'S): 

All Tic Identification criteria were met. No action was required. 



Xm.) System Performance: 

All System Performance criteria were met. No action was taken. 

XIV.) Overall Assessment of DataIGeneral: 

All laboratory data were acceptable with quallfiwtions. 

S W O U  TEE ORGANICS 

All Holding Time criteria were met. No action was requid 

ri.) GC / Ms Tuning: 

Ail GC / MS Tuning criteria were met, so no action was required. 

IU.) Calibration: 

Initial Calibration: 

The Percent Relative Standard M a t i o n  (YhWD) exceeded the QC limits for the standards analyzed on 
2/13/97 on instrument P for hexachiorocyclopentadiene (49.7%). There were no positive results for this 
compound in the associated sampIes. No action was required. 

Continuing Calibration: 

The Percent Differences ( ? / a s )  exceeded the 25% QC limit for the standards anal@ on 2/18/97 at 
10:34 on instrument P for the following compounds. 

Since the only associated sample was a method blank, no action was required 

The Percent Difference (%D) exexceeded the 25% QC limit for the standard analyzed on 211 1/97 at 08:59 
on instrument S for 3,3'-dichlorobenzidine (28.Ph). lhe results for this compound in the associated 
samples, which consisted entirely of nondetects, were £lagged as esthnated (US). The associated 
samples were 039GW01401,039GW14D01,039GW01501 and 039GW15DOl. 



N.) Blanks: 

Method Blanks: 

There were no positive detections in the method blanks. No action was required. 

Deionized Water and Equipment W t e  Blanks: 

There were no detections in the deionized water blank Bis(2ahylhexy1)phthalate was detected at 
3 uglL in equipment rinsate blank 043EW00101. All positive results for this compound in associated 
samples 039GW01301, 039GW01401 and 039GW15W 1, which were less than 10X the blank amount, 
were flagged as undetected (U) with the d t s  less than the CRQL being raised to the CRQL. 

Tentatively Identified Compounds (TIC'S): 

There were no TIC'S detected in the method or field blanks. No action was required 

V.) Surrogate Recoveries: 

All Surrogate Recovery criteria were met No action was requu-ed. 

VI.) Matrix Spike 1 Matrix Spike Duplicate @IS / MSI): 

MS / MSD analyses were not performed in this hction of the SDG. No action was required 

VII.) Laboratory Control Samples (LCS): 

Two LCS's were analyzed for this SDG. All LCS Fkovery criteria were met. No action was taken. 

VDI.) Field Duplicates: 

There were no field duplicate samples identified in this SDG. No action was required. 

IX) Internal Standards Performance (ISTD): 

A11 Internal Standards Performance criteria were met, so no action was required. 

X) TCL Compound Identification: 

AIl TCL Compound Identification criteria were met, so no action was taken. 

XI.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL's): 

All CRQL criteria were met, so no action was necessary. 

XII.) Tentatively Identified Compounds (TIC'S): 

All TIC Identification criteria were met, so no action was required. 



XIII.) System Performance: 

A l I  System Pdorrnance criteria were met. No action was taken. 

XIV.) Overall Assessment of DataIGeneral: 

All laboratory data were acceptable with qualifications. 

PESTICIDES/PCB 's 

I.) Holding T I :  

A1 Holding Time criteria were met, so no action was required. 

11.) Instrument Performance: 

All Jnstnrment Performance criteria were rnet No action was reqt.urd 

El.) Calibration: 

Initial Calibration: 

All Initial Cdibration criteria were met. No action was required- 

Continuing Calibration: 

The Percent Difference ('?/a) e d e d  the 25% QC limit for the standards analyzed on 2/12/97 at 
02:26 on the primary column for endrin aldehyde (36.0°!). The d t s  for this compound in the 
associated samples, which consisted entirely of non-detects, were flagged as estimated CUJ). The 
associated samples were 039GWO1401,039GW14Wl, 039GW01501 and 03!3GW15D01. 

The Percent Difference (%dl) exceeded the 25% QC limit for the standards analyzed on 2/12/97 at 
18:03 on the primary column for dieldrin (26.4%)). The non-detect results for this compound in 
associated sampIes 039GW01301 and 043GW00101 were flagged as estimated (UJ). 

IV.) Blanks: 

Method Blanks: 

There were no positive detections in the method blanks. No action was required 

Deionized Water and Equipment h a t e  Blanks: 

There were no positive detections in the two field blanks. No action was required. 



V.) Surrogate Recoveries: 

All Surrogate Recovery criteria were met. No action was required. 

VI.) Matrix Spike / Matrix Spike Duplicate (MS 1 MSD): 

MS / MSD analyses were not performed in this &tion of the SDG. No action was required 

VII.) TCL Compound Identification: 

Pesticide/PCJ3 Identification Summary (PIS): 

All PIS Identification critena were met. No action was required. 

VIE.) Field Duplicates: 

There were no field duplicate samples identified in this SDG. No action was necessary. 

IX) Pesticide Cleanup Check: 

Florisil Cartridge Check: 

AII criteria were met, so no action was tdcen. 

Gel Permeation Chromatography (GPC): 

All GPC criteria were met. No action was necessary. 

X) Overall Assessment of WGeneral: 

All laboratory data were acceptabIe with qualifications. 

TOTAL m A L S  AND CYANIDE 

I.) Holding Times: 

All Holding Time criteria were met, so no action was taken. 

II.) Calibration: 

AIl Initial and Continuing Calibration criteria were met, so no action was necessary. 

III.) Blanks: 

'Ihe following blank results represent the highest detections associated with the samples and were used 
for data quaMcation: 



Blank 
Tvaem4# Analvte Conc. ,Action Jevel 
CCB3 antimony 4.00 ugL 20.0 ugL 
CCl33 beryllium 0.60 ug/L 3.00 ugL 
043DW00101 copper 1-10 ugL 5.50 u& 
ICB magnesium 288 ug/L 1440 ug/L 
043DW00101 thallium 3.30 ugL 16.5 ug/L 
0 4 3 ~ 0 0 1 0 1  zinc 11.0 ug/L 55.0 ugL 

CCB = Continuing Calibration Blank, ICB = Initial Calibration Blank, 
043DW00 101 = Deionized Blank, 043EW00 101 = Equipment h t e  Blank 

All results greater than the IDL but less than 5X the blank amounts (Action Level, uglL for water 
samples) for which the contamhated blank was an associated calibration, deionized water or equipment 
rimate blank were flagged as undetected (U). 

There were no analytes having negative d t s  with absolute values' greater than the IDL in this SDG. 
No action was required 

IV.) ICP Jnterference Check Sample Results: 

All Percent Recovery criteria were met, so no d o n  was taken. 

The following ady tes  were detected in ICS Solution A at concentrations greater than the DL: 

arsenic 
=='m 
lead 
nickel 
selenium 
thallium 

'These analytes should not be present. Since neither al-urn, calcium, iron nor magnesium was 
present in the samples at a concentration comparable to or greater than the amount in Solution A, no 
action was required 

A negative result was observed in ICS Sohtion A at an absolute concentration greater than the D L  
for cadmium (-1 ug/L). Since neither alumhum, calcium, iron nor magnesium was present in the 
samples at a concentration comparable to or greater than the amount in Solution A, no action was 
required. 

V.) ICP Serial Dilution Analysis: 

All Serial Dilution Analysis criteria were met. No action was requid. 

VI.) Laboratory Control Samples (LCS): 

All LCS Recovery criteria were met. No action was required 



W.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was required 

Wr.) Matrix Spike Recoveries: 

Matrix Spike Analysis was not pedormed in this fraction of the SDG. No action was required 

IX) Field Duplicates: 

There were no field duplicate samples identifled in this SDC;. No action was required 

X) Graphite Fumw Atomic Absorption QC (GFAA): 

Graphite Furnace analyses were not used for the samples in this SDG. No action was taken 

XI.) Sample Result, Calculatioflranscription Verification: 

All criteria were met. No action was recpki 

XD.) Quarterly Verification of Instrumental Parameters: 

All criteria were met, so no action was taken 

XUI.) Overall Assessment of DataIGeneral: 

A l I  laboratory data were acceptable with qualifications. 



VALIDATA 
Chemical Services, Inc. 

P. 0. Box 930422, Nwcross. GA 30093 

COMPANY.. 
SITE NAME: 
SERVICE ORDERNUMBER: 
CONTRA= LAB: 
EPA SOWhETHOD: 
VALtIDATfON m m s :  
SAMPLE MA= 
TYPES OF ANALYSES: 

SDG NUMBER 

DATA VAWDATfON SUMMARY 
REPORT 

SDG 28773A (&eve1 TV): 

Client 
M 
039DW008A2 
03 9EW008A2 
03 9FW008A2 
039HWO 1 OA2 

EnSzlfeMen & Hoshall 
Charleston Naval Base, Zone A 
0223 
Southwest Iihatories of Oklahoma, Inc. 
EPA 8290 
EPA 8290, Professional 'Judgment 
water 
2,3,7,8-suMituted PCDIYs and PCDF1s 

28773 

Lab 
w 
28774.01 
28774.02 
28774.03 
28786.01 

Lab 
w 
28773.04 
28773.02 
28785.03 
28809.02 
28809.03 
28773.03 
28785.02 
28773.01 

M&k 
water 
Water 
water 
water 

b!€&ix 
water 
Water 
water 
water 
wata 
Water 
Water 
water 



Client 
w 
03 9GW 1 ODA2 
039GWlOIA2 
039GW12DA2 
039GW12IA2 
039GW13DA2 
039GW13M 

Lab 
w 
28785.05 
28785.04 
28809.02 
28785.01 
28809.05 
28809.04 

F'cDD/ 
Makix PCDF 
water X 
water X 
w m  X 
water X 
water X 
water X 

D =DEIONIZED WATER BLANK, E = EQUIPMENT RINSATE BLANK, F = FIELD BLANK 

DATA REVIEWER@): Shawn S. TJn, PhD., Jean M Delashmit 

RELEASE SIGNATURE: 



DATA QUmCATiON SJMhMRY 

Southwest Laboratories of Oklahoma - 28773AIB 2,3,7,&substituted PCDIYs and PCDFs 

I.) Holding Times: 

All crib& were met, so no action was taken. 

II.) HR- System P€idbmmnce: 

GC Column Performance: 

AU criteria were met, so no action was taken. 

HRMS Resolution: 

All criteria were met, so no action was riqmd. 

Mass VeTification: 

AU criteria were met, so no action was taken 

MS Data Acquisition: 

All criteria were met, so no action was taken. 

IIi.) Calibration: 

Calibration Range: 

All criteria were met, so no action was taken. 



Initial Calibration: 

All criteria were met, so no action was taken 

CaliMon Verifications: 

All criteria were met, so no action was taken. 

Method BlLmks: 

Several 2,3,7,&&tuted PCDD's and PCDFs were detected in the method blanks at the 
following highest concentrations: 

Conc. Action Level - 
DFBLK3 

- 
1234678-WCDD 

pga 
4.5 

& 
23 

DFBLKI OCDD 34 170 
DFBLKl 1234678-HpCDF 2.3 12 

Detections of these compounds in the associatsd samples below 5X the blank amounts were 
designated as Eshakd Maximum Possible Concentration 0. 

Field Blanks: 

Deionized water blank 039DW008A2, equipment rimate blank 039EW003A2 and field blank 
039FW008A2 collected on 3/10/97 were anal& Several 2,3,7,8-~ubstituted PCDDs and 
PCDFs were detected in the blanks at the following higkest concentration: 

Conc. Action Level 
Field Bla& 
039FW008A2 

- ComDound 
1234678-HpCDD 

Pa 
3 -7 

rn 
19 

039EWOU8A2 OCDD 8.1 41 
039DW008A2 1234678-QCDF 1.4 7 

Detections of these compounds in the associated samples below 5X the blank amounts were 
designated as Estimated M k h w n  Possible Concentration (EMPC). 

V.) Internal Stan* Paformance: 

AU criteria were met, so no d o n  was taken 



W.) Spike/Spike Duplicates: 

NO MSNSD samples were anal* 

W,) Duplicates: 

One set of field duplicates, 039GWOlOA2 I 039HW010A2, was analyzed. There were no 
caiculable Relative Peacent D i E m  @PITS) for this set of field duplicak samples, so no 
action was requrred. 

Retention Ti: 

All criteria were met, so no action was taken 

Ion Abundance: 

All criteria were met, so no action was taken. 

A1 criteria were met, so no action was taken. 

PCDPE (Polychlom Diphenyl Ether) loterferences: 

All criteria were met, so no action was taka. 

Second C~lumn Confirmation: 

Ail criteria were met, so no action was taka 

IX) Overall Assessment of W W :  

All data were acceptable with qualificati011~~ Laboratory "Xt flags meaning "EMPCt' were 
replaced with "EMPC" upon validation. 



VALIDATA 
Chemical Services, Inc. 

P. 0. Box 930422, Norcross, GA 30D93 

COMPANY: 
S l E  NAME: 
SERVICE 0RDERNUMBm 
CONTRACTED LAB: 
QA/QcLEVELS: 
EPA METHODS: 
V D A T I O N  GUIDELINES: 

SAMPLE MATEX 
TYPES OF ANALYSES: 

DATA VALIDATION SUMMARY 
REPORT 

h a f e  / Men & HoshaU 
Charleston Naval Base, Zone A 
0223 
Southwest Laborataries of OMahonq Inc. 
EPALevelIlI/IV I 

EPA SOW 3-90 / sw-84-6 
UsEPA CLP N & d  Mend Guidelines for OrgmCBllc lica 
Review, 1994; UYPA CLP N d i o d  FMonclI Gui&Ziinesfor 
Irn?gadc Lkta Review, 1994 
Water 
Volatile Organics, ~ ~ n i v & t i k  Organics, Total W s ,  
Total Petroleum H y d r b  - Gasoline Range (TRPH-GRO), 
Total Pegoleum Hyhcahm - Diesel Range (TRPH-DRO), 
Chlorides, Sulfates, Total Dissolved Solids (IDS) 

SMj NUMBERS: 28773A (Appendix 'Level IV) 
zsm~ pel m) 

SDG 28773A (Level N): 

Client Lab Volatile Semi- Total W H -  
w 2&mpL& ~ & - ~ ~  
039HWO 1 OA2 * mi2 

28786.01 Water X X X X 
039DW00SA2 28774.01 Water X X X X 
039EW008A2 28774.02 Water X X X X 
039FW008A2 28774.03 Water X X X X 

Client Lab TRPB 
M 
039HWOlOA2* 

w - I;>BSZ clihi&s- rn 
28786.01 Water X X X X 

039DW008A2 28774.0 1 Water X X X X 
039EW008A2 28774.02 Water X X X X 
039FW008A2 28774.03 Water X X X X 



* = C o m d i n g  sample 039GWOlOA2 was d y a d  in SDG 28mB. 

DW = DBONEEJ3 WATW BLANK, EW = EQUIPMENT RlNSATE BLANK, FW = FIELD 
BLANK, H = FIELD DUPLICATE 

Client 
SamDle_# 
039GW008A2 
039GW009A2 
039GWO 1 OA2* 
039GW012A2 
03 9GW013A2 
039GWOBDA.2 
039GWO8DA2RE 
039GWWDA2 
039GW09IA2 
039GWIODA2 
039GW1 OIA2 
039GW1 OIA2RE 
039GW 12DA2 
039GW12IA2 
039GW12IA2DL 
039GW 13DA2 
03 9GW 13IA.2 
03!3TWOO&A2 
039TWO 10A2 
039TW2 3DA2 
039GW09IA2MS 
039GW09U2MSD 
039GW 1 ODA2MS 
039GWI ODA2MSD 

client 
M 
039GW008A2 
039GWOO9A2 
039GW01 OA2* 
039GW012A2 
039GW013A2 
039GW08DA2 
039GWWDA2 
039GW09IA2 
039GWlODA2 
039GWl OM 
039(3W12DA2 
03 9GW 1 2IA2 
039GW23DA2 
03!JGW13IA2 

Lab 
s.mw IkIBtrk 
28773.04 Water 
28773.02 Water 
28785.03 Water 
28809.01 Water 
28809.03 Wata 
28773.03 Water 
28773.03RE Water 
28785.02 , Water 
28773.01 Water 
28785.05 Water 
28785.04 Water 
28785.04RE Water 
28809.02 Wata 
28785.01 Waier 
28785.0lDL Water 
28809.05 Water 
28809.04 Water 
28773.05 Water 
28785.06 Water 
28809.06 Wata 
28773.01MS Wafer 
28773.01MSD Water 
28785.05MS Water 
28785.03vBD Water 

Lab 
&rqIe # 
28773.04 
28773.52 
28785.03 
28809.0 1 
28809.03 
28773.03 
28785.02 
28773.01 
28785.05 
28785.04 
28809.02 
28785.01 
28809.05 
28809.04 

Mahix 
Water 
Water 
Water 
Water 
Water 
waser 
water 
water 
water 
waier 
water 
Water 
Water 
water 

Volatile 
Q w D M  

X 
X 
X 
X 
X 
X 

Semi- 
volatiles 
X 
X 
X 
X 
X 
X 
4" 
X 
X 
X 
X 
4- 

X 
X 

Total 
I!!w& 



* = Co~~esponding duplicate sample 039HWOlOA2 was analyzed in SDG '2877311. 
+ = Nmbiiable d y s i s  

DATA -9: Amy L. Hogan, Marvin L. Smith, Jean M Delashmit 

RELEASE S I G N A m  b@ &b&.f! 



Data Qualifier DeWtions 

J - The association n d d  value is an estimated quantity. 

R - The data are unusable (the wmpound/analyte may or may not be 
present), Fkmplhg and reanalysis are necessary for verification. 

U - The compoundandyte was analyzed for, but not detected. The 
associated numerical value is the sample qumhtion limit. 

UJ - The wmpodanalyte was analyzed for, but not detected. The sample 
qmnlitation limit is an esfknated quantity. 



DATA QUmCATION SUMMARY 

Southwest hbmtories of Oklahorua, Irac. - 28773 Appdbc IX Organics & Prganics 

VOLATILE ORGANICY 

I.) H0ldingTirnr;s: 

AU Holding Time criteria were met, so m, action was taken 

D.) GC/MSTtming: 

AUGC/MSTmingcaiteriaweremef so no action was^ 

m.1 Calibration: 

Initial Calibration: 

?he average Relative &pwe Factors w s )  wae below the 0.050 QC limit for the standads 
andyed on 2/12/97 on irslmmat R for the following cornpod: 

acetonitrile 
isobutyI alcohol 
1 ,kbme 

The results for these COW in the associated samples, a c h  misted &ly of non-detects, 
wae rejected @). The associated samples mere 039HWOIOA.2 and field blanks 039DW008A2, 
039rnmg~z and O ~ ~ F W O O ~ A Z .  

The Percent Relative Standard Deviations (Y3WYs) exceeded the 30?4 QC limit fix the standards 
analyzed on 2/12/97 on jnshmmmt R for the following c o m d s :  

chlomthane 36.7% 
2-chloroethyl vinyl ether 39.3% 
isobutyl alcohol 63.40/0 
1,4diowne 31.6% 
d i c h l d m ~ e  36.4Y0 

There were w positive results for these compounds in the associated samples, so no action was 
m 



Continuing Calibration: 

'Ihe Relative Response Factom (RRFs) for the s tadds  analyzed on 3/12/97 at 10:28 on imtnmmt R 
wxe below the 0.050 QC limit for the following c o r n p o d :  

acetonitrile 
isobuty1 alcohol 
1,4-dioxane 

The d t s  for these c o ~ t m d s  in the associated field blank were previously rejected based on the 
initialcalitdoa Noftnthaactiawasrequired. 

?he Percent Differen= (%Dts) exceeded the 25% QC limit for the standads analyzed on 3/12/97 at 
10:28 on inskmmt R for the following c o r n p o d :  

acetone 26.7% 
acrofeh 39.1% 
2-t2hloroethyl vinyl ether 37.5% 
d i c N . o ~ u o r o ~  58.7% 

The associated samples WEE field Ma&. No action was requmd. 

The Relative Fbponse Factors (RRF's) fm the stmckrds analyzed on 3/13/97 at 10:40 on inshmmt R 
wae below the 0.050 QC limit for the following conp lod :  

acetanitrile 
isobutyI alcohol 
1,4-dioxane 

The r d t s  fm these compounds in the associated sample w r e  pwiously rejected based on the initial 
calibration No M a  action wds required. 

The Percent Maences (Y6D's) exceeded the 25% QC limit for the standards analyzed on 3/13/97 at 
10:40 on imbmmt R for the following compounds: 

4-methyl-2-pentanone 25.2% 
2 - c h l 6 y I  vinyl ether 56.2% 
2-hexanme 25.1% 
dichlosodifluorome tbane 47.6% 

The malts for these cornpomds jn associated sample 039HWOlOA2, which consisted entirely of 
nonaetects, were flagged as estimated (UJ). 

Method Blanks: 

Acetone and methylene chloride were detected at 5 uglL and 3 ug/L, respemvely, in method 



blank VBLX1. The associated sampIes were field blanks, so no action was required 

Acetone was detected at 10 ug/L in method b M  VBLK2. There were m positive results for this 
CU~LUKI in &e associated sample, so w d o n  was mpred. 

Field Bl&: 

Acetone and mthy1ene chloride were detected at 10 ug/I, and 3 ug/L, @veIy, in deionized water 
blank 039DWOO8AZ. Since there were no positive results for these co- in tbe associated 
sample, no action was req.ulred 

Acetone and methylene chloride were detected at 6 ugL and 3 u& respectively, in equipment rimate 
blank 039EW008A2. Since t hm were no positive results for these c0mpoMds in the assuciated 
sample, no adon was lquild. 

Trip Blanks: 

?here were no positive detections iu the associated trip blanks ( d y e d  in SSKi 28773B). No action 
was requkd 

There were no X ' s  detected in the method, field or trip blanks. No adon was required. 

V.) Sumgate Recoveries: 

All Surrogate Recovery criteria were met. No action was requued. 

VI.) Mi&x Spike / Matrix Spike Duplicate (MS / MSD): 

MS / MSD analyses were not p e r f 4  for this &action of the SDG. No action was I.equired 

W.) Laboratory Control Samples (LCS): 

'Tho LCS's were analyzed for this SDG. All LAX Recovery criteria w e  met. No action was taken. 

VIE.) Field Duplicates: 

There w e  no calculable Relative Percent Differenoes (RPDts) for the field duplicate samples in this 
&tion of the SDG. No action was requid 

AU Internal Standards Performame criteria were met, so no action was requid. 

All TCL Compound Identification criteria were met, so no &on was taken. 



XI.) Compwnd Quantitation and Reported contmt Requhd QuanMon Limits (CRQL's): 

All CRQL criteria were. met, so no action was necessary. 

Nl TIC I d d d o n  criteria were met, so no &ion was required. 

AN System Performame criteria were met. No action was taken. 

The non-detect results for axtonitrile, isobutyl alcohol and 1,4-dioxane were rejected in sample 
039HEWOlOA2 and field blanks 039DW008A2,039EW008A2 and 039FW008A2 based on low RRFs 
in the initial calibration. All 0th laboratory data were acceptable with qualifications. 

S W O L A m E  ORGANICS 

I.) Holding Times: 

All Ebldhg T I  criteria were met, so no action was taken. 

XI.) GC/MSTuning 

All GC / MS Tuning criteria were met, so no action was r e q d  

Dl.) Calibration: 

Initial Calibration: 

The average Relative Response Factors (RIG'S) were below the 0.050 QC limit for the standads 
analyzed on 3/17/97 on instrument A far aramite (0.038) and hexachl- (0.037). The 
non-detect d t s  for these compounds in associated sample 039HW010A2 and bl& 039DW008A2, 
039EW008A2 and 039=W008A2 were rejected (R). 

The Percent Relative Standard Deviations (YXD's) exceeded the 30% QC limit for the standards 
analyzed on 3/17/97 on instrument A for the foIlowing compounds: 

ethyl mebnesulfonate 
2-picoline 
metophenone 
n-nitrosopynofidine 
m-cresol 
n-ni~osomarpholine 
0-toluidine 



lhse c o l n p o d  were not detected in the associated sample. No action was requiRd 

Continuing Calibration: 

The Relative Response Factor for aramite was 0.038 for the srandard analyzed on 3/18/97 at 
08:35 on imtnment A which was below the 0.050 QC limit The redresults for this mmpomd in 
associated sample and field blanks wxe prevjously rejected based on the initid d h t i c m .  No fUrther 
action was I-epkd 

The P m t  D i f f m  (YiD's) exceded the 25% QC limit for the stwdards analpd on 3/18/97 at 
08:35 on insmima A far the following coraponds: 



bis(2-chldyl)ether 
2,2'-oxybis(l-chlarop~) 
2,~chlorophenol 
k m c h l o ~ n e  
*ombB1zsle 
&-lamine 
f ~ n i m d y l & y l k  
n - M & y l a m i n e  
ethyl I IEbmmKm 
2-pimline 
acetophenone 
n-~pym,l idi t31:  
~~mm*line 
0-toluidine 
n-ni-piperidine 
o,o,o-triethyl phosphmthiomte 
n-nitrosodi-~bu~ylamine 
d k l e  
iso&le 
1 ,enap-ne 
1 , 3 - d i n i t m b  
1-naphthylmhe 
2-naphthylamine 
thiorkazin 
pharate 
phenaoetin 
diallate 

4-&iphmyl 
Frrsnamide 
p e n W o r o n i t r o b n e  
disulfoton 
methyl parathion 
parathion 
isodrin 
c h lm~ l& 
3,3'-dimethylbenzidine 
m m  
m-cresoi 
4-ni1mquinolline- l-oxide 
diphenyhhe 
sulfotepp 
kepom 
~a-dimethylphmethylmine 

The results for these compo- in associated sample 039HW010A2, which consisted entirely of 
nondetects, w e  flagged as estimated (UJ). 



M&Od Blanks: 

lhe~ were no positive detections in the method bid. No action was mpked. 

Field Blanks: 

B i s ( 2 - e t h y ~ I ) p ~  was detectted at 1 ugrZ in deionized water blank 039DW008A2. The result 
for this comporrnd in associated q l e  039HW010.42, which was less than 10X the blank amomt, 
was flagged as mdetected (U) with the result, which was less than the CRQL being raised to the 
aQT* 

There were no TICS detected in the mdxd or field b W .  No action was requued 

V.) Surrogate Recoveries: 

AU Smgate Recovery criteria vme met No action was required 

VI.) Mahix Spike / Matrix Spike Duplicate (MS 1 MSD): 

MS / MSD dyes were not pafonned fm this -on of the SDG. No action was 

m.) Laboratory Control samples 0: 

Two LCS's were analyzed for this SDG. Several Percent Fkmveries (O/*s) were outside the QC 
bits. Data validation action based on LCS criteria was not required. No action was taken. 

wI.) Field Duplicates: 

There were no calculable Relative Percent Differences (RPDs) for the field duplicate s~mp1es in this 
h t i o n  of the SIX. No action was required. 

IX) Tntanal Standards Performance (ZSTD): 

All Internal Standards Performance criteria were met, so no action was required 

X) TCL Compollnd  cation: 

All TCL Compound I ~ c a t i o n  criteria were met, so no action was taken. 

XI.) Conrpod  Quantitation and Reported Contract Reqkd  Qumtitation Limits (CRQL's): 

A11 CRQL criteria were met, so no action was neoessary. 



W.) Tentatively Idenrtified ( l nqmds  (TICS): 

AU TIC Identification criteria were met, so no action was mpird 

AU System Mmce criteria were met. No action was taken 

XIV.) Overall Assessment of W ~ :  

The nOnaetect d t s  for ammite and hexachlorophene in sample 039DW008A2 arid field blanks 
039EW008A2, 039FW00W.Z and 039HWOIOA2 rn rejected @) based on h low blative 
F&pnse Factors in the Initial CaliMon. AU other labomtory data were acceptable with 
qualrfications. 

TOTAL RECOVERABLE PETROLEWHYDROCQRBOhrS - DiE5E.L RANGE (TWH-DRO) 

L )  H o l d i n g T i :  

All Holding Time critaia were met, so no action was taken. 

II.) CaliMon: 

All Initial axld Continuing CaliMon criteria were met, so M, action was taka 

m.) BU: 

Method Blanks: 

There were no positive &ectiofls in the method blanks. No action was necessary. 

Field Blanks: 

There were no positive detections in the field blanks. No action was necessary. 

N.) surrogates: 

All Surrogate Recovery criteria were met No action was mpred. 

V.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

VI.) Matrix Spike / h&rix Spike Duplicates (MS / MSD): 

MS / MSD analyses were not performed for this W o n  of the SDG. No action was qured. 



W.) Field Duplicates: 

There wae no calculable RElative Pacent D i f f m  for the field duplicate samples in this W o n  
of tbe SIXi. No action was mpmi 

vm.) overall Assessment of ww:  
All laboratory data were i3cceph1e witbout ~ c a t i o n s .  

TOTAL R E C O V .  BLE PYiTROLHM HYDROC4RBONS - GASOLNE RANGE (TRPH-GRO) 

L) Eblding Times: 

All Holding Time criteria were met, so no action was taken. 

. Calibration: 

All Initial and Conthing Calibration criteria m met No action was required 

JIL) Blanks: 

Ivldlod Blanks: 

There w r e  no positive detections in the method blanks. No action was necessary. 

Field Bl&. 

There m e  no positive detections in the field blanks. No action was necessary. 

N.) Surmgates: 

All Sumgate Recovery criteria were met No action was required. 

V.) Laboratory check Samples 0: 

AN LCS Recovery criteria were met No action was ~xessary. 

VI.) hht& Spike / Matrix Spike Drrplicates (MS / MSD): 

MS / Mm) analyses WE not p e x f o d  in this &tion of the SDG. No action was required. 

vll.) Field Duplicates: 

?here were no calculable Fklative Pacat  Differem fbr the field duplicate samples in this fraction 
of the SDG. No action was rapire.. 



VIU.) Overall Asemmd of WGeneral: 

AU laborafory data wae ampable without quaHcations. 

T m A L  METAU AND C Y A r n E  

I.) Holding Times: 

All Holding Tim criteria were met, so no action was takes 

. Calibration: 

AIl Initial and Continuing Calibration criteria were met, so no action was necessary. 

The following blank results repment the highest detections associated with the samples and were used 
for data cphfication: 

Blank 
a 
arsenic 
barium 
chromium 
nickel 
selenium 
silver 
sodium 

Action Ted 
10.5 ug/L 
1.80 ug/L 
6.00 u g L  
5.00 u& 
17.0 ugfL 
8.25 ug/L 
412 ug/L 

CCB = Continuing Calibration Blank, PBW = Preparatim Blank (Water), 
039DW008A2 = Deionized Water BlanZr, 039EW027A2 = Equipment Rinsate Blank 

AlJ resdts greater than the IDL but less than 5X the blank amounts (Action Level, ug/L for water 
samples) for which the contaminated blank was an associated calibration, preparation or field blank 
were flagged as undetecid (U). 

The following d y t e  had a negative result with an absolute value greater than the DL: 

Blank 
AnaIvte - 5,xQLuL 

CCB2 antimony -3.50 u& 17.5 ug/L 

CCB = Chthuing Calibration Blank 

All associated pasitive sample results less than 5X the absolute value of the negative blank result arid 
all associated non-detects were flagged as estimated (I) and 0. 



IV.) ICP kde&m~~ Check Sample R s u k  

The following analytes WE detected in ICS Solution A at c o n m ~ o n s  greater than the DL: 

-ny 
cadmium 
chromium 
cobalt 
w'w 
lead 
selenium 
silver 
thallium 

These analytes should not be present. Since neither aluminum, calcium, iron nor magnesium was 
present in the samples at a c o ~ ~ o n  comparable to or greater than the amount in Soldon A, no 
action was r q i r e d  

Negative d t s  were observed in ICS Solution A at absolute concentrations greater than the D L  for 
the following d y t e s :  

arsenic 
barium 
potassium 

Since neither al-urn, calcium, iron nor magnesium was present in the samples at a combation 
c o w l e  to or greater than the amount in Solution A, no action was required. 

V.) ICP Serial Dilution Analysis: 

Serial dilution analysis was not pe15ormed in this W o n  of the SDG. No action was r@ 

VI.) Laboratory Control Samples (Lo: 

All E S  criteria were met No action was r e q m d  

VII.) Duplicate !kuple Analysis: 

Duplicate Sample Analysis was not performed in this W c m  of the SDG. No action was required 

Vm.) Matrix Spike Recoveries: 

Matrix Spike analysis was not performed in this W o n  of the SIX. No action was required. 



DL) Field Duplicais: 

One set of field duplicate samples, 039GW010A2 (anal@ in SDG 28773B) and 039NW010A2, was 
d y e d  by the l a b o w .  The cdculable klative Pei-cent l l i f h n m  (WDs) were: 

Bnalvte 
aluminum 
arsenic 
barium 
calcium 
iron 
magnesium 
m m m e  
potassium 
sodium 

None of the Relative Percent D i f f m  (RPD's) d the 30% QC limit for water samples, so no 
action was required. 

X) Graphik Furnace Atomic Absorption QC (WAA): 

Grapite Furnace analyses were wt used for the samples in this SDG. No action ugs taken. 

XI.) Sample REX& Calculatioflranscription Verifidon: 

All criteria were met. No action was required, 

XI.) Quarterly Verification of Imt rumd  Parameters: 

All criteria were met. No action was taken. 

XUI) Overall Assessment of W G e d :  

AU laboratory tiah were acceptable with qualifications. 

I.) HoldingTims 

All Holding Time criteria were met, so no action was taken. 

II.) Calibration: 

AU InitiaI and Continuing Calibration criteria were met, so no action was taken. 



. Blanks: 

Method Blanks: 

'Ihere were no positive detections in the method blanks. No action was necesmy. 

Field Blanks: 

There were no positive detectiom in the field blanks. No action was qmed.  

IV.) Mmatory Check kuplles (LCS): 

A!.l LCS Fbxvery criteria were met. No action was necessary. 

V.) IvWk Spike / Matrix Spike Duplicates @AS/ MSD): 

~ / M S D a n a l y s e s m n o t p e r f d i n ~ ~ m o f . t h e W .  Noactionwasrequired 

VI.) Field Duplicates: 

The Relative P m t  Differellce (RPD) far chlorides in field duplicate samples 039GWOlOA2 
(analyzed in SDG 28773B) and 039HWOlOA2 vim 0% which was less than the 30% QC limit for 
water sarsxplles. No action was mpmd 

W.) OvaaIl Asmment of W G e d :  

All laboratory data were acceptable without qualification 

SUZFATB 

I.) HoIdlng Ties: 

All Holding T h e  criteria were met, so no action was talcen, 

II.) calibration: 

All Initial and Continuing Calibration criteria were met, so no action v k  taken. 

m.) B I ~ :  

Method Blanks: 

There were no detections in the method blanks. No action was necessary. 

Field Blah:  

Thm were w detections in the field blanks. No action was necessary. 



IV.) Laboratory Check Samples (LCS): 

AU LCS Recovery criteria were met, so no action was necessary. 

V.) Mtrix Spike / Ma& Spike Duplicates (MS / MSD): 

MS / MSD analyses were not Mormed in this fbtion of the SDG. No action was required. 

VI.) Field DupIicates: 

The Relative Percent Difference (RID) for flllfates in field duplicate sarrq~.les 039GW010A2 (analyzed 
in 333 28773B) and 039HW010A2 was 00/4 which was less than the 30% QC h i t  for water 
samples. No action was required 

VIL) Overall Asswmmt of Ww 

AD laboratory data were acceptable without qmhfication. 

TOTAL DISSOLVED S O D  (T..) 

I.) Holding Tms: 

AllHoldingTunecri~weremet, sonoactionwastaken. 

U.) Calibration: 

All Initial and Continuing Calibration criteria viere met, so no action was taken. 

m.) BW: 

Mkthod Blanks: 

'Ihere were no positive detections in the method blanks. No action was necessary. 

Field Blanks: 

There were no positive detections in the field blanks. No action was necessary. 

nr.) laboratory check Samples 0: 

All LCS Recovery criteria were met, so no action was necessary. 

V.) M&k Spike / Mairk Spike Duplicates (MS / MSD): 

MS / MSD analyses were not p e r f o d  in this M o n  of the SDG. No action was r e q u i d  



VI.) Field Duplicates: 

The Relative Percent DiiEmxx (RPD) for TDS in field duplicate samples 039GW01W (anal- in 
SDC; 28773B) ad 039HW010A2 was 8.7% which was less than the 300/0 QC limit for water samples. 
No action was required 

All labomlory data aceptab1e without quahfication. 



DATA QUALJFICATION SUMMARY 

Southwest Laboratories of Oklahoma, IUC. - 28773 CLP Organics and 

I.) %ldbgTirnes: 

AU Holding Time criteria were met, so no action was taken 

All GC I MS Thing criteria were met, so no action was required. 

ID.) Calibration: 

Initial CaliMm 

The Percent Relative Standard Deviations (O/oRSD1s) cxmded the 30% QC limit for the standards 
analyzed on 311 1/97 on inshmmt N for the following compounds: 

The positive d t  for 2 - m n e  in associated sample 039GW08DA2 was flagged as estimated (3. 
There wp=re no positive d t s  for the other compounds in the associated samples, so no fhrther action --- 
Continuing Calibration: 

The @dative Response Factor 0 for 2-chloroethyl vinyl ether was 0.042 for the standard analyzd 
on 3/12/97 at 11: 17 on imtmmxd N, which was blow the 0.050 QC h i t .  The rend@ for this 
c o ~ d  in the associated samples, which consisted entirely of mn-detects, were rejected (R). lbe 
associated samples were 039GW09IA2, 039GW009A2, 039GW08DA2, 03!2GWOO8A2 and trip blank 
03 9TWOD8A2. 



The Petcent Merence (Yoh)) exceded the 25% QC limit for the standard analyzed on 3/13/97 at 
10:17 on instrument N for 2-&woethy1 vinyl ether (79.6Yo). 'ke results for this compound in the 
associated samples, which consisted entirely of nm-detects, were flagged as athated 0. Ihe 
associated samples were 039GWl2~039GW09DA2,039GW010A2,039GWI0IA2,039GWl0DA2 
and 039GW12IA2DL. 

'The Percent Diffkmm (YolYs) exceeded the 25% QC h i t  fm the staedards adyzed on 3/14/97 at 
la58 on insbmmt N for the following corn: 

2-chlmoethyl vinyl ether 87.W 
bromform 30.3% 

The results for these compounds in the associafed samples, which consisted entirely of nondetects, 
were flagged as estimated 0. The associated samples were 039GW012A2, 039GW12DA2, 
039GW 13A2 and 039GW13IAZ. 

IV.) Blanks: 

Total xylene was detectd at 1 ugiL in method blank VBLKI- There were no positive resuIts for this 
compound in the associated samples. No action was required. 

Field Blanks: 

Acetone and methylene chloride were detected at 10 ug1L a d  3 u&, respectively, in deionized water 
blank 039DW00&12 (analyzed in SDG 28773A). There m e  no positive results for these compounds 
in the asocbkd samples. No action was xqumd. 

Acetone and rnethylene chloride were detected & 6 ug/L and 3 u& mpctively, in equipment rinsate 
blank 039EW00W (analyzed in SDG 28773A). 'Ihere were no positive results for these c o p &  
in the associated samp1es No action was r t q m d  

Trip Blanks: 

There were no positive detections in the trip blanks. No action was required. 

There were no TICS detected in the method, field or trip blanks. No action was rtqmed. 

V.) Surrogate Recoveries: 

All Surrogate Recovery criteria were met No action was required. 

VI.) Matrix Spike / M&k Spike Duplicate (MS / W): 

All MS / MSD criteria were m& No action was requrred 



VII.) Laboratory W o l  Samples m): 
?hree LCSs were analyLed for this SDG. Several P m t  Recoveries (Ya's) exceded the QC knits. 
Data validation action based on LCS Recovery criteria was not r q n r d  No action was taken. 

VIlL) Field Duplicates: 

There were no calculable Relative Percent Differenas (RPlYs) for the field duplricate samples in this 
*tion of the SDG. No action was reqrnred 

All ISTD criteria were IE~. No action was nxpkd. 

X) TCL Compound Identification: 

All TCZ, Compound Zchification criteria were met, so no action was taken. 

XI.) Compound Qmntitation and Reported Cuntmct REquired Quantitation Limits (CRQEs): 

The conadration of 1,2-dichloro&me (total) in sample 039GW12IA2 exceeded the standard 
calibtion range. The amcmtmtion of this c o v d  in the original analysis was replaced by the 
validator with the diluted sample (039GW12IA2) 4 t  with the appropriate qualifier (D). AU other 
CRQL criteria were met. No finther action was necessary. 

XII.) Tentatively Identified Compounds (TICS): 

All TIC Identification criteria were met, so no action was required. 

AU System P e r f m c e  criteria mae met. No action was taken. 

XIV.) Overall Assessment of W G e n e r d :  

The nan-detect d t s  for 2-chloroethyl vinyl ether in samp1es 039GW09IA2, 039GW009A2, 
039CiWOSDA2,039GWOO8A2 and 039TW008A2 were rejected based on a low RRF in the continuing 
calibration AU other labomtary data were acceptable with qualifications. 

S W O L A  TEE ORGANICS 

I.) Hdd ingTm:  

All Iblding Time criteria were met. No d o n  mas required. 



All GC / MS Tuning criteria were met, so no action was required. 

EL) Calibration: 

All Initial Calibration criteria were met. No action was requrred 

Continuing CaliMon: 

The Percent W m  (YdD's) exceeded the 25% QC limit for the standards analyzed on 3/20/97 at 
08:26 on hstmmmt S for the following c x n n p o ~  

The results fm tbese compounds in associated samples 039GWOlOA2,039GW1OIA2 and 
039GWlODA2, which consisted entirely of non-dekck, were flagged as estimated 0. 

N.) Blanks: 

lbkthad Blanks: 

Field Blanks: 

Bis(2-ethylkyl)pWate was detected at 1 uglL in deionized water blank 039DW008A2 (analyzed in 
SDG 28773A). The results for this coropomd in the associated samples, which were less than 10X 
the blank amount, were flagged as undetected 0 with the d t s  less than the CRQL being mised to 
the CRQL. Tne associated samples were 039GW010A2,039GW08DA2,039GW09IA2 and 
039GWlZL42. 

There were no TICS detected in the method or field bl&. No action was required. 

V.) Surrogate Recovesies: 

?he Surrogate Percent Recoveries (YiR's) were below their QC limits for sarnple 039GW08DA2: 



Tne d y s i s  of this ample yielded even lower Surrogate Recoveries. Since the Y i ' s  were less than 
all in the acid compound fiation of this sample, which consisted entirely of nomdettxts, 

were rejected @). 

The Surrogate Percent RECoveries (O/ats) m below their QC limits for sarnple 039GWIOIA2: 

The reanalysis of this sample yielded even lower flarogak h v e r i e s .  Since the D/c;R's were less than 
1096, al.1 results for the acid compod Man of this sample, which consisted entirely of mn-detects, 
wre rejected (R). 

'Ihe Smgate Percent Recovery (%R) of 2-fluomphenol was 12% for s q l e  0 3 ~ 0 1 2 A 2 ,  which 
was below the 21-lW! QC limits. Since only one surrogate was below the QC limih in the acid 
c o ~ f i . a c t i o i n , n o a c t i o n w a s ~  

VI.) Mntrix Sp& / Matrix Spike Duplicate (PvZS / MSD): 

MS / MSD analyses w e  not performed in this W o n  of the SIDG. No action was r q u r e d  

W.) Laboratory Control Samples (LCS): 

Three LCS's were analyzed for this SDG. Several Percent Recoveries (?/oR's) were outside the QC 
limits. Data validation actim based m LCS Recovery criteria was not required. No action was taken. 

WI.) Field Duplicates: 

There were no calculable Relative Percent Differences (RPD's) for the field duplicate samples in this 
fraction in this SDG, No action vjas requhd 

All Internal Standards Perfbmmce criteria were met. No action was required 

X) TCL Compound Iclenhfication: 

All TCL Cornpound Identification criteria were met, so no action was taken. 

. Compmd Quantitatian acd Reported Contract R e q h d  Quantitation Limits (CRQL1s): 

All CRQL criteria were met, so no action was uaxsay. 

XII.) Tentatively Ideniifled C o r n p o d  (TICS): 

All TIC ~dentification criteria were met, so no action was reqmd 
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All System Perf- criteria wae met. No action was taken. 

XN.) Overall Asses- of w-: 
Ike origiaal analyses of samples 039GW08DA.2 and 039GWlOIA2 were w m i W  by the validator to 
be of preferable data qwhty to the reanalyses because of better surrogate mvwies. 

The mn-detect results for the acid Mion COW& in samples 039GW08DM and 039GWlOZA2 
were rejected based on extremely low swo@ recoveries. All other laboratory data were acceptable 
with ~ c a t i o n s .  

TOTAL R E C O V m  BLE PYXROLEWXIYDRCKA D O N S  - D B E L  RANGE (TRPH-DRO) 

I.) Holding Times: 

All Holding Tm criteria were met, so no action was taken. 

. Calibration: 

All fitial and C o m g  Calibration criteria were met, so no action was taken 

m.) ~ianks:  

Method Blanks: 

M were no positive detections in the method blanks. No action was necessary. 

Field Blanks: 

There were no positive defections in the field blanks, which were analyzed in SDG 28773k No 
action was mzmmy. 

IV.) Surrogates: 

AIl Smogate Recovay criteria wexe met. No action was r e q d  

V.) Laboratory Check Samples (LCS): 

All LCS Recovay cribia were so no action was necessary. 

VI.) Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

MS / MSD analyses were not performed in this M o n  of the SDG. No action was req.lured 



VII.) Field Duplicates: 

lhere were no calculable Relative Percent ~~ for the field duplicate samples in this M o n  
of the SDG. No action was requrred. 

All labmatory data rn acceptable without qdificaiion. 

TOTAL RECOVERABLE P E T R O W  H Y D R K X  RBONS - GYSOLINE RANGE (TRPH-GRO) 

I.) Holding Ti: 

All Holding Time criteria were met, so no action was taken. 

XI.) Calibration: 

All Znitial and Continuing Calibration criteria wae met. No action wis  mpkd. 

m.) Blanks: 

Methcd Blanks: 

'Ihae were no positive detections in the method blanks. No action was necessary. 

There m e  no positive detections in the field blads, which were analyzed in SDG 28773k No 
action was necessary. 

IV.) Surrogates: 

AU Surrogpte b v a y  criteria were met. No action was requrred 

V.) Labmitory Check Samples (LCS): 

All LCS Recovery criteria were met. No action was necessary. 

VI.) M&ix Spike / Matrix Spike Duplicates (MS / MSD): 

MS / MSD analyses were not performed in this fraction of the S I X .  No action was requued. 

VII.) Field Duplicates: 

There were no calculable Relative Percent D i E m  for the field duplicate samples in this fraction 
of the SDG. No action was required 



All laboratory data were acceptable without cpaMcatim 

TOTAL m A L S  AND CYANIDE 

1.) Holding Times: 

AU Holding Time criteria were met, so no action was taken, 

All Initial and Coaujng Calibration critaia were met, so no action was necessnry. 

ID.) Blanks: 

'Ihe following blank results represent the highest detedcms associated with the samples and were used 
for data cpahfication: 

Blank 
Twem)# 
m 2  
PBW 
039EW008A2 
03 9EW008A2 
a 2  
PBW 
039DWO08A2 

a 
arsenic 
barium 
chromium 
nickel 
selenium 
silver 
sodium 

CCB = Continuing CaliMm Blank, PBW = Prepdon Blank (Water), 
039DW008A2 = Deionized Water Blank, 039EW027A2 = EQupment Rimate Blank 

The deionized warn and equipment rinsate blanks were anal@ in SDG 28773A. All results greater 
than the IDL b~ less than 5X the blank amounts (Action Level, ugL for water samples) for which the 
contamhated blank was an associated calibration, preparatim or field b l d  wae flagged as 
u n u  0. 

The following analyte had a negative result with an absolute value greater than the DL: 

Blank 
m m - 5xLhz 
CCB2 antimDny -3.50 u g 5  17.5 uglL 

CCB = Continuing Calibration Blank 

All associated positive sample d t s  less than 5Xthe absolae value of the negabve blank results and 
all associated nondetects were flagged as estimated (J) and (US). 



IV.) ICP InMemce Check Sample Resdts: 

All Percent Recovay criteria wae met, so no action was taken. 

IIhe following analytes detected in ICS Solution A at mcentratiom greater than the IDL: 

anthny 
cadmium 
c e m  
cobalt 
'=QP 
lead 
selenium 
silver 
thallium 

These adytes should not be present Since neither aluminum, calcium, iron nor magnesium was 
present in the samples at a accentnition compmble to or grater than the amount in Solution A, no 
action was^ 

NeMve results were observed in ICS SuIution A at absolute oomatrations p t e r  than the IDL for 
the following analytes: 

arsenic 
barium 
potassium 

Since neither al- calcium, iron nor magnesium was pmeni in the samples at a concmtmtion 
comparable to or greater than the amorrrrt in Solution A, no action was rapid. 

V.) ICP Serial Diluiion Analysis: 

All Serial Dilution Analysis criteria were rnet. No acti~n was required 

VL) Laboratory Coml Samples (LCS): 

W.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was  no^ perfumed in this fraction of the SDG. No action was requuad. 

Vm.) Mdrk Spike Recoveries: 

Matrix Spike analysis was not performed in this M o n  of the SDG. No action was necessary. 



IX) Field Duplicates: 

One set of field duplicate samples, 039CrWOlOA2 and 039HWOlOA2 (analyzed in SDG 28773A), was 
analyzed by the iabomtory. n e  calculable Relative Percent D i f f m  (RJWs) were: 

Analvte 
altmhm 
e c  
barium 
calcium 
iron 
magnesium 
mww= 
potassium 
sodium 

m 
oo! 

1.3% 
3.3% 
4.6% 
22% 
4.1% 
3.5% 
4.3% 
3 .w 

None of the Relative Percent Differences (RPD's) d e d  the 30% QC limit for water samples. No 
action was requtred. 

X) Gaplute Funme Atomic Absorption QC (GFAA): 

Graphite Fumace analyses were not used for the mmpIes in this SDG. No action was taken 

XL) SampIe Fbdt, Cal&m&ptim V~cat ion:  

AU criteria w e  met, so no action was taken. 

All laboratay data were axqtable with qualifications. 

I.) Holding Times: 

All Holding T h e  criteria were met, so no action was taken 

Ii.) Calibration: 

All Initial and Continuing Calibration criteria were met, so no action was bken 



In) Blanks: 

M Bhks: 

b were no positive detections in the method b W .  No action was necessary. 

Field Blanks: 

There were no positive detections in the field blanks, WE& were analyzed in SDG 28773k No 
action was reqmd 

IV.) L a b o m  Check Samples (KS): 

V.) Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

~ / M S D a n d y s e s w a e n o t p e r f o d i n t h i s ~ m o f t h e S D G .  Noactionwasrequited 

VI.) Field Dqdkates: 

The Relative Percent IXErence @I'D) for chlorides in field duplicate samples 039GW010A2 and 
039HWOIOA2 (analyzed in SMS 28773A) was O"/o, which was less than the 30% QC limit for water 
samples. No adion was r e q m d  

W.) Overall Assessmerrt of h t a / G e n d  

AU kibratory data were acceptable without qmhfication. 

SULFA TES 

I.) HOldingTm: 

All Holding Time criteria were met, so no action was taken. 

ri.) Calibration: 

All Initial and Contiming Calibration criteria wre met, so no adon was taken 

m.) ~ianks: 

w B l b :  

There were no positive detections in the method blanks. No action was necessary. 



Field Blanks: 

There weae no positive detections in .the field blanks, which were anallyzed in SDG 28773k No 
action was necessary. 

AU LCS Recovery criteria were met, so no action .was necessary. 

V.) h/ktrix Spike / Mabk Spike Duplim W / MSD): 

MS / MSD analyses wae not @armed in this .&tion of the SDG. No action was required 

VI.) Field Duplicates: 

'Ihe Relative &-cent Mereace (RPD) far sulfates in field duplicate samples 039GWOlOA2 and 
039HW010A2 (analyzed in SDG 28773A) was 00/4 which was less than the 30% QC limit for water 
samples. No action was required 

W.) Overail Assessment of wm: 
AU laboratoxy data were acceptable without q d 5 d o n .  

TOTAL DlSSOL V D  SOLIDS (Tm) 

1.) Holding Ti: 

AU Holding The Criteria m so no action was takes 

II.) Calibration: 

AU Initial a d  Contiming Calibration criteria wae met, so no action was taken. 

m.) ~~anks: 

Method Blanks: 

'Ihae were no positive detections in the method blanks. No action was mxssary. 

Field Blanks: 

There were no positive dacctions in the field blanks, which were analyid in SDG 28773A No 
action was necessary. 

IV.) labomtory C k k  samples U S ) :  

All LCS Recovery a k i a  wae met, so m action was immuy. 



V.) M&ix Spike / Matrix Spike Duplicates (MS / MSD): 

MS / MSD analyses w r e  not p e r f d  in this W o n  of the SDG. No action was required 

VI.) Field Duplicates: 

The Relative P m  D i f f m  WD) for TDS in field duplicate sampIes 039GW010A2 and 
039HWOlOA2 (analyzed in SDG 28773A) was 8.7% which was less than the 300h QC limit fm wata 
samples. No action was required. 

W.) Overall Assesmat of Data/-: 

AU labmatory data w m  acceptable withouf quditication 



VALIDATA 
Chemical Services, Inc. 

P. 0. Box 9313422, Norcmss, GA 30093 
(770) 923-3890 
( n o )  923-8769 (Fax) 

COMPANY: 
SITE NAME: 
SEICVICE ORDER NUMBER: 
COrnCTEDLSLB: 
QA/QcLEYEL: 
EPA METHOD: 
VALIDATION G U I D m :  

SAMPLE M A r n r n :  
TYPES OF ANALYSES: 

DATA VA.LlD.ATION SUMMARY 
FEPORT 

M d A U e n  & Hosfiail 
Charleston Navel Base, Zone A 
0242 
Southwest Laboratory of Oklahoma, Inc. 
EPA Level TIJ 
EE'A sow 3-90 
UYPA CLP National F m f  i o d  Guiaklines for OrgmCMIc Lha 
Review, 1994; WERA CLP N&'onaI F ~ * o ~  Guidelines for 
Inorgm-c Dara Review, 1994 
Water and Soil 
Volatile Organics, Total Metals 

SDG NUMBERS: 29820 @el DlJ 

SDG 29820 (Level Ill): 

Client 
Sample # 
042GP0040 1 
042GP00402 
042GP0050 1 
042GPOO502 
506GPM) 10 I 
506GPOO 102 
506GPOO20 1 
506GP00202 
506GP0030 1 
506GP00302 
506SPOO 164 

Lab 
SmPW 
29820.05 
29820.06 
29820.07 
29820.08 
29820.03 
29820.02 
29820.0 1 
29820.04 
29820.09 
29820.1 1 
29820.10 

IYblxbi 
Water 
Water 
Water 
water 
Water 
Water 
Water 
Water 
Water 
water 
SoiI 

Volatile 
Orrranlcs 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

Total 
Metals 

DATA W S ) :  Manin L. Smith, Jean M. Delashmit 



Data Qualifier Definitions 

3 - The association numerical value is an estimated quantity. 

R - The data are unusable (the compmd/analyte may or may not: be 
present). Resampling and r d y s i s  are necessary for verification. 

U - The cowundanalyte was anal* for, but not detected The 
associated numerical value is the sample quantitation limit. 

UJ - The compound.analyte was anal* for, but not detected. ?he sample 
quantitation limit is an estimated quantity. 



DATA QUALJHCAnON SUMMARY 

Southwest Laboratory of Oklahoma, Inc. - 29820 Level III, CLP Volatile Organics and Total Metals 

SAMPLES: 04280040 1,042GP00402,042GP00501,042~502,50Mr'P00101,506C;P00102, 
506800201,506GP00202,506GP00301,506GP00302,506SP00164 

VOLA TLLE ORGANICS 

1.) IbIding Times: 

All Holding Tune criteria were met. No action was taken. 

II.) GC / MS Tuning: 

All GC / MS Tuning criteria were met. No action was mpred. ., 

III.) Mibration: 

Initial Calibration: 

The Percent Relative Standard Deviation (YaRSD) was 33.1% for acetone in the standards analyzed on 
6/12/97 on jmtmmnt N, which exceded the 30% QC limit. The positive rauIt. for acetone in 
associated samples 506GP00102 and 506GP00202 were flagged as estimated (J). 

Continuing Calibration: 

The Percent merence (W) was 32.2% for acetone in the standard analyzed on 6/26/97 at 09: 16 on 
instrument N, which exceeded the 25% QC limit. The non-detect results for acetone in the associated 
samples were flagged as estimated 0. The associated samples included all SDG samples except 
506GP00102 and 506GL00202. 

N.) Blanks: 

Tnere were no positive detections in method blank VBLXl. No action was necessary. 

TentativeIy Identified Compounds (TIC'S): 

TIC'S were not detected in the method blank No action was required. 

V.) Surrogate Rtxoveries: 

All Surrogate Recovev criteria were met. No action was required 



VI.) h4ab-k Spike / Matrix Spike IDtIpIicate (XIS / MSD): 

MS / MSD samples were not analyzed in this SDG. No action was necessary. 

VII.) Field Duplicates: 

FieId duplicate samples were not analyzed in this SDG. No action was taken. 

WJ.) Internal Standards Performance (ISTD): 

All Internal Standards Performance criteria were m& No action was recpred. 

IX) TCL Compound Identification: 

All TCL Compotmd Identification criteria were met. No action was taken 

X) Compound Quantitation and Reported Contract R q . u r d  Quantitation Limits (CRQL's): 

All CRQL criteria were met. No action was nemsary. 

. Tentatively Identified Coqmds (TIC'S): 

All TIC Identification criteria were met. No action was required. 

. System Pdormance: 

All System Performance criteria were met. No action was taken 

XIII.) Overall Assessment of DatafGeneral: 

All Iaboratory data were acceptable with qualifications. 

TOTAL METALS 

I.) Holding T i :  

A11 Holdmg Time criteria were met. No action was taken 

II.) Calibration: 

All Initial and Continuing Calibration criteria were met. No action was necessary. 

m.) Blanks: 

The following blank results represent the highest detections associated with the sample and were used 
for data qualification: 



Blank 
m m Il!hdhz Action Level 
PBSI alurnir~um 3.58 mgkg 17.9 mgkg 
PBSI caIcium 9.48 mglkg 49.0 rng/kg 
PBSI cobalt 0.07 mgkg 0.35 mgtkg 
PBSI lead 0.24 mgfkg 1.20 mglkg 
PBSI tin 1.39 mgkg 6.95 mgkg 

PBS = Preparation Blank (Soil) 

All results greater than the IDL but less than 5X the blank amount (Action Level, rngfkg for soil 
samples) for which the contaminated blank was an associated preparation blank were flagged as 
undetected 0. 

The following analytes had negative results with absolute valw greater than the DL: 

Blank 
m A d Y k  Neg. ~onc, .  SX. 
CCBl iron -18.1 L@L 18.1 m#g 
CCB1 se1eniu-n -3.20 u@L 3.20 mgkg 
CCB2 silver -1.90 1.90 rng/kg 

CCB = Continuing Calibration Blank 

All associated positive sample results Ims than 5X the absolute d u e  of the negative blank results md 
all associated nondetects were flagged as estimated (J) and 0. 

N.) ICP Interferen~ Check Sample Results: 

All Percent Recovery criteria were met, so no action was taken. 

The following analytes were detected in ICS Soluiion A at concentrations greater than the IDL: 

antimony 
barium 
cadmium 
cobalt 
manganese 
thallium 
vanadium 

These analytes should not be present. Calcium was detected in sample 506SP00164 at a concentration 
greater than that of ICS Solution k The positive detections of the above listed analytes in this sample 
were flagged as estimated (J). 

Negative r e d i s  were observed in ICS Solution A at absolute concentrations greater than the IflL for 
the following analytes: 



chromium 
copper 
lead 
nickel 
potassium 

Calcium was detected in sampIe 506SP00164 at a c o n d o n  greater than that of ICS Solution k 
The nondetect d t  for lead in this sample was flagged as estimated 0. Since the four other 
analytes had positive detections in the associated sample, no fhther action was taken. 

V.) ICP Serial Dilution Andysis: 

The Serial Dilution Percent Differences (YaD's) were 24.3% and 14.3% rqxcbvely, for potassium and 
sodium in serial dilution sample 506SP001641, which exceeded the 10% QC limit. The detections of 
these two analytes in sample 506Sf00164 were flagged as W t e d  (9. 

W.) Laboratory Control Samples (LCS): 

All LCS Recovery criteria were met. No action was required 

W.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken 

WI.) Matrix Spike Recoveries (MS): 

No MS sample was analyzed in this S E .  No action was taken. 

IX) FieId Duplicates: 

Field duplicate samples were not analyzed in this SDG. No action was required. 

X) Graphite Fumace Atomic Absorption QC (GFAA): 

Graphite Furnace analyses were not used for the samples in this SDG. No action was required. 

XI.) Sample Reflllt, Calculatioflmcription Verification: 

All criteria were met, so no action was necessary. 

XU.) Quarterly Verification of Instrumental Parameters: 

All criteria were met, so no action was taken. 

XIII.) Overall Assessment of Data/General: 

All laboratory data were acceptable with qualifications. 



VALIDATA 
Chemical Services, Inc. 

(770) 923-3890 
P. 0. Box 930422, Norcross, GA 30093 (770) 923-8769 (Fax) 

DATA VALIDATION SUMMARY 
REPORT 

COMPANY: 
sm NAME: 
SERVICE ORDER NUMBm 
CON'I'RACTED LAB: 
QA/Qc LEVEL: 
EPA METHOD: 
VALIDATION GT-7IDElJW.S: 

Ensafe / Men & Hoshall 
Charleston Naval Base, Zone A 
0245 
Southwest Laboratories, Inc. 
EPA Level III 
EFA SOW 3-90 or SW-846 
U S P A  CLP NczSonal Fwtional Guiaklines for ofgmic Data 
Review, 1994 
Water 
Total Volatiles, Total Semivolatiles 

SDG NUMBER 29956 

Lab 
w 
29956.01 
30011.01 
29993.01 
3001 1.02 
30036.01 
30036.02 
30052.01 
29993.02 
29993.02RE 
3001 1.04 
3001 1.03 
30036.04 
30036.03 
30052.03 
30052.02 
30052.02DL 
29956.02 
29956.03 
29956.04 
29956.05 
30036.05 
29993.03 
3001 1.05 

Malrix 
water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
water 
Water 
Water 

Volatile Semi- 
valatiles 

X 
X 
X 
X 
X 
X 
X 
X 
-I- 

X 
X 
X 
X 
X 
X 



Client Lab Volatile 
M - M&k 

30052.04 Water 
Organics 

0 3 m 1 m 5  X 
039GWOO705MS 3001 1.01M Water -I- 
039GW00705MSD 3001 1 . 0 1 ~ D  Water + 
039GW01005MS 30036.01MS Water -t 
039GW01005MSD 30036.01MSD Water + 

Semi- 
l!QMks 

DL = DILUTION, D = DEIONIZED WATER BLANK, E = EQUIPMENT RDJSATE BLANK, 
F = FIELD BLANK, H = FIELD DUPLICATE, MS = MATRZX SPIKE, 
MSD = MATRIX SPIKE DUPLICATE, RE = REABUL,YSIS, T = TRlP BLANK 

DATA REVIEWER(S): Amy L. Hogan, Miwin L. Smith, Jean M Delashmit 

RELEASE SIGNATURE: 4- I 



Data Qualifier Defmitions 

J - The association numerical value is an estimated quantity. 

R - me data are unusable (the compodanalyte may or may not be 
present). Iiesamphg and r d y s i s  are necessary for ver5cation. 

U - The c o m p o d d y t e  u.ns analyzed for, but not detected The 
associated numerid value is the sample quantitation limit. 

UJ - The mmpomdlanalyte was analyzed for, but not detected. The sample 
qumtitation limit is an estimated quantity. 



DATA QUAWmCATiON SUMMARY 

Southwest Laboratories of Oklahoma, Inc. - 29956 Organics 

SAMPLES: 039GW00605,039GW00705,039GW00805, 039GW00905,039GW01005, 
039HW01005, 039GW01205,039GW08D05, 039GW08W5RE, 039GW09D05, 
039GW09105, 039GW10DO5,039GW10105, 039GW12D05, 039GW12105, 
039GW 12IO5DL,, 039DWW05, 039EW0#05,039FW00605,039TW00605, 
039TW01005, 039TW08D05,039TW09DO5,039TW12D05,039GW00705MS, 
039GW00705MSD, 039GWO 1005MS, 039GW01005hdSD 

VOLA TBE ORGANICS 

I.) Holding Ties: 

All Holding Time criteria were met. No action was taken. 

All GC/MS Tuning criteria were met. No action was required 

m.) Calibration: 

Initid Calibration: 

The Percent Relative Standard Deviation (YaRSD) exceeded the 30% QC limit for the standards analyzed 
on 6/12/97 on instrument N for acetone (33.1%). The positive result for this compound in associated 
sampIe 039GW00605 was flagged as estimated (5). 

Continuing Calibration: 

The Relative Response Factor 0 for 2-chloroethyl vinyl ether was 0.019, which was below the 
0.050 QC limit, for the standads analyzed on 7/9/97 at #:25 on instrument N. The results for this 
compound in the associated samples, which consisted entireIy of non-detects, were rejected (R). The 
associated samples were 039GW00605 and blanks 039DW00605, 039EW00605, 039FW00605 and 
039TW00605. 

The Percent Difference (O/dD) exceeded the 25% QC limit for the standards analyzed on 7/9/97 at @:25 
on instmment N for 2-chloroethyl vinyl ether (86.7%). AlI r d t s  for this compound in the associated 
samples were previously rejected, so no M e r  action was re@ 

The Percent Differences (YaD's) exceded the 25% QC limit for the standards analyzed on 7/10/97 at 
12% on instrument N for the following compounds: 



vinyl acetate 26.W 
4-methyl-2-pentanone 30.00h 
2-hexanone 28.1% 
I, 1,2,2-tetrachloroebne 27.5% 
2-chloroethyI vinyl ether 32.2% 

The results for these compounds in associated samples 039GW00805 and 039GW08D05, which 
consisted entirely of nondetects, m e  flagged as estimated (UJ). 

The Percent Difference (O/aD) for acetone (42.1%) exceeded the 25% QC limit for the standards d y a d  
on 7/14/97 at 11:46 on instrument N. ?he results for this campound in the associated samples, which 
consisted entirely of nondetects, were flagged as estimated 0. The associated samples were 
039~01005,039GW10I05, 039GW10DO5,039GW01205,039GW12105 and 039GW12D05. 

IV.) Blanks: 

Method Blanks: 

ChIomform was detected in all of the method blanks associated with this SDG at the folIowing levels: 

Method Bla& 
VBLX.1 
VBLK2 
VBW 
wLK4 
VBm 

Concentration 
1 u& 
1 ua 
2 u& 
2 ug/L 
3 ug/L 

There were no positive results for this compmd in the associated samples, so no action was taken 

Field BIanks: 

Chloroform and bromodichloromethane were detected at 6 ug& and 2 u&, respectively, in deionized 
water blank 037DW00605. There were no positive results for these compounds in the associated 
samples. No action was required 

Chloroform and bromodichloromethane were detected at 7 ug/L and 2 u@, respectively, in equipment 
rimate blank 037EW00605. There were no psitive results for these compounds in the associated 
samples. No action was required 

Chloroform and bromodichloromethane were detected at 7 ugL and 2 u& mpctively, in field blank 
037FW00605. 'There were no positive results for these compounds in the associated samp1es. No 
action was req- 

Trip Blanks: 

There were no positive detections in the trip blanks in this SDG. No action was required 



Tentatively Identified C o m p o ~  (Tic's): 

There were no TIC'S detected in the method, field or trip blanks. No action was required 

V.) Surrogate Recoveries: 

All Surrogate Recovery criteria were met. No action was rapred. 

Vi.) Matrix Spike / Ma& Spike Duplicate (MS / MSD): 

All MS / MSD criteria were met. No action was required. 

. Laboratory Control Samples (L,€S): 

Five LCS's were analyzed for this SDG. All LCS recovery criteria were met. No action was taken 

VCR.) Field Duplicates: 

There were no calculable Relative Percent Differences (RF'D's) for the field duplicate samples in this 
SDG, so no action was required. 

IX) Internal Standards PerEormance (ISTD): 

All ISTD criteria were met. No action was required 

X) TCL Cornpund IdentiEication: 

All Compound Identification criteria were met. No action was required. 

Xi.) Compound Quantitation and Reported Contract Rqured Quantitation Limits (CRQL's): 

The resuit for 1,2-dichloroethene in sample 039GW12I05 exceeded the linear calibration range. The 
sample was diluted and reanalyzed. The dilution analysis result for this compound was transferred to the 
ori@ data set on the spreadsheet by the validator. 

XII.) Tentatively Identified Cornpounds (nc's): 

All TIC Identification criteria were met. No action was required 

XIII.) System Performance: 

All System Performance criteria were met. No action was taken. 

XW.) Overall Assessment of Data/General: 

The nondetect results for 2-chloroethyl vinyl ether in sample 039GW00605 and blanks 039DW00605, 
039EWOO605,039FW00605 and 039TW00605 were rejected because of a low Relative Response Factor 
in the continuing calibration. All other laboratory data were amptable with quaM3cations. 



S W O L A  TEE ORGANIC' 

All Holding Time criteria were met. No action was required. 

All GC/MS Tuning criteria were met. No action was required. 

III.) Wibratiorx 

Initial Calibration: 

The Percent Relative Standard Deviations (YaRSD's) exceeded the 30% QC limit for the standards 
analyzed on 7/21/97 on imhument T for bemc@)fluoranthene (3 1.2%) and indeno(l,Z,3-cd)pyrene 
(4.3%). Smce there were no positive d t s  for these compounds in the associated samples, no action 
was required 

Continuing Calibration: 

The Percent DBerences (YaD's) exceeded the 25% QC limit for the standards analyzed on 7/18/97 at 
14:32 on instrument T for the following compormds: 

The results for these cornpounds in the associated samples, which consisted entirely of non-detects, were 
flagged as estimated &JJJ The associated samples were 039GW00705, 039GW00905, 039GW09105 and 
039GW09D05. 

IV.) Blanks: 

Method Blanks: 

Bis(2-ethyhexy1)phthalate and di-n-butylphthalate were detected at 2 ug/L and 1 u&, respectively, in 
method blank SBLKl. The results for these compounds in associated sample 039GW00605, which were 
less than 1OX the blank amounts, were flagged as undetected CtT) with the analytical results less tban the 
CRQL being raised to the CRQL. 

Phenol and bis(2-ethyIhexy1)phthalate were detected at 3 uglL and 2 u& respectively, in method blank 
SBLK2. The results for these compounds in associated sample 039GW00805 less than 10X the blank 
amounts were flagged as undetected (U) with the analytical results less than the CRQL being raised to 
the CRQL. 



Bis(2-ethylhexyl)phthaIate was detected at 3 ug/L in method blank SBIX3. The d t s  for this 
comporrnd in associated sample 039GW00705, 039GWOO905, 039GW09DO5 and 039GW09I05, which 
were less than 10X the blank amount, were flagged as undetected (U) with the analytical results Jess 
than the CRQL being raised to the CRQL. 

Bis(2-ethyIhexy1)phthalate and diethylphthalate were detected at 1 ug/L each in method blank SBX4. 
The results for these compounds in the associated samples, which were less than 10X the blank amounts, 
were flagged as undetected 0 with the analytical results less than the CRQL being raised to the CRQL. 
The associated samples 039GW01005, 039HW0 1005,039GWlOIO5, 039GWlOW5,039GW01205, 
039GW12105 and 039GW12W5. 

Field Blanks: 

Benzoic acid was detected at 2 u a  in field blank 039FW00605. All positive results for this compound 
in the associated samples less than 5X the blank amount were flagged as undetected (U) with the 
analytical results less than the CRQL being raised to the CRQL. The associated samples were 
039GW00805, 039GW00905,039GW01005,039GW01205,039GW10I05,039GW12W5 and 
039GW12105. 

Bis(2-ethyIhexy1)phthalate and benzoic acid were detected at 2 ugk and 1 ugk, respectively, in 
deionhd water blank 039EW00605. .Since all detections of these compounds in the associated samples 
were previously flagged, no further action was required- 

Benzoic acid was detected at 2 ug/L in d e i o m  water blank 039DW00605. Since ail positive d t s  
for this compound in the associated samples were previously flagged, so no W e r  action was required 

Tentatively Identified Compounds (nC1s): 

There were no TICS detected in the method or field blanks. No action was required. 

V.) Surrogate Recoveries: 

The Percent Recovery (?'OR) of 2-fluorophenol was 19% for sample 03!?GW00905, which was below the 
21-1Wh QC limits. Since only one surrogate was below the limits, no action was r e q w  

The Percent Recovery (?'OR) of 2-fluomphenol was 14% for sample 039GW010105, which was below the 
21-l W! QC limits. Since only one surrogate was below the limits, no action was re@&. 

The Percent Recoveries (YoR's) were below their respective QC limits for sample 039GW08D05 for the 
following acid surrogate compounds: 

Surrogate O/oR 
phenol-d5 4 
Zfluorophenol 5 
2,4,6-tribromophenol 7 

All acid compound results, which consisted entirely of nondetects, were rejected (R) since the %R's 
were less than 1W. The reanalysis of this sample did not yield improved recoveries. 



VI.) Matrix Spike I Matrix Spike Duplicate (M,S I MSD): 

There were no MS / MSD analyses performed in this M o n  of the SDG. No action was required 

VII.) Laboratory Control Samples 0: 

Five LCS's were analyzed for th is SDG. AU LCS recovery criteria were met. No action was taken 

VIII.) Field Duplicates: 

One set of field duplicate samples was analyzed by the laboratory for this SDG. The only calculable 
Relative Percent M a e n c e  (RPD) was: - 039HW01005 039GW01005 REB 

naphthalene 4 ugfl; 5 ug/L 22% 

Since the RPD was within the 30% QC limit for water samples, no action was required 

IX) Intend Standards Performance (ISTD): 

AU ISTD criteria were met. No action was required. 

X) TCL Compound Identification: 

All TCL Compomd Identification criteria were met. No action was taken. 

XI.) Compound Quanhtation and Reported Conmct Required Quantitation Limits (CRQL's): 

All CRQL criteria were met. No action was necessary. 

m.) Tentatively Identified Compokds (TIC'S): 

All TIC IdenWication criteria were met. No action was required 

Xm.) System Performance: 

All System Performance criteria were met. No action was taka 

XIV.) Overall Assessment of DataIGeneral: 

The ori& analysis of sample 039GW08D05 was considered by the validator to be of preferable data 
quality to the reanalysis based on its better holding time and surrogate recovery. 

?he sixteen non-detect results for the acid compounds in sample 039GW08W5 were rejected based on 
extremely low surrogate recoveries. AlI other laboratory data mere acceptable with qualifications. 



VALIDATA 
Chemical Services, Inc. 

P. 0. Box 930422, Norcross, GA 30093 
(770) 923-3890 
(no) 923-8769 (Fax) 

COMPANY: 
SITE I v & E  
SERVICE ORDER NUMBER: 
CONTRACTED LAB: 
QAQC LEVEL: 
EPA METHOD: 
VALIDATTON G m m :  

DATA VALIDATION SUMMARY 
REJ?ORT 

Ensafe / Allen & I-Ioshall 
Charleston Naval Base, Zone A 
0248 
Sohwest Laboratories, Inc. 
EFA Level III 
EFA SOW 3-90 or SW-846 
LEEPA CLP Ndional Fmtianal Guic€elines for Organic Lkta 
Review, 1994 
Water 
Total Volatiles, Total Semivolatiles 

Client 
$ample # 
039GWO 1305 
039GWO 1405 
039GWO1405RE 
03 9GWO 1505 
039GWO 1505RE 
039HWO 1505 
039HWO 1505RE 
039GW13 W5 
039GW13105 
039GW14D05 
039GWl4DO5RE 
039GW15DO5 
039GWIXIO5RE 
043GW00105 
039DW 13D05 
039EW13 DO5 
039FW13W5 
039TW01505 
039TW13W5 
043TWOO 105 
03 9GWO1405MS 
0 3 9 0  1405MSD 

Lab 
S-le # 
30090.01 
301 18.01 
301 18.01RE 
301 18.03 
301 18.03RE 
301 18.04 
301 18.04RE 
30090.03 - 

30090.02 
301 18.02 
301 18.02RE 
301 18.05 
301 18.0SRE 
30146.01 
30090.04 
30090.05 
30090.06 
301 18.06 
30090.07 
30146.02 
301 18.01MS 
301 18.01MSD 

Matrix 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Volatile Semi- 
yolatiles 

X 
X 
-t 
X 
-1- 

X 
4- 
X 
X 
X 
+ 
X 
+ 
X 
X 
X 
X 



D = DEIOMZED RTNSATE BLANK, E = EQUIP= RTNSATE BLANK, F = FIELD BLANK, 
H = FEED DUPLICATE, MS = MATRIX SPIKE, MSD = MATRIX SPIKE DUPLICATE, 
RE = REANAI,YSIS, T = TRlP BLANK 

DATA REVIEWER(S): Amy L. Hogan, Mk-vin 1;. Smith, Jean M h1-t 



Data QuaMer Definitions 

5 - The association numerical value is an estimated quantity. 

R - The data are unusable (the co~undlanalyte may or may not be 
present). Resampling and reanalysis are necessary for verification. 

U - The co~~ymund/analyte was analyzed for,. b a  not detected. ?he 
associated numerical value is the sample quantitation limit. 

UJ - The compund/analyte was analyzed for, but not detected. The sample 
quantitation limit is an estimated quantity. 



DATA Q U . C A T I O N  SUMMARY 

Southwest Laboratories of Oklahoma, Inc. - 30090 CLP Organics 

SAMPLES: 039GW01305, 039GW0140S,039GW01405RE, 039GW01505y 039GW01505RE, 
039W01505, 039~01505FE,039GW13W5,039GW13I05, 039GW14D05, 
039GW14DO5RE, 039GW15DO5, 039GW15D05RE 043GW00105,039DW13W5, 
039EW13D05,039FW13W5,039TTV01505,039TW13W5,043TW00105, 
039GW01405MS, 039GWO 140flMSD 

VOLA TLLE ORGANIC3 

I.) Holding Ties: 

All HoIding Time criteria were met, so no action was taken. 

II.) GC / Ms Tuning: 

All GC 1 MS Timing criteria were met, so no action was required. 

III.) Mibration: 

Initial Calibration: 

The Percent Relative Standard Deviation (O/aRSD) e d e d  the 3W QC limit for the standards analyzed 
on 6/12/97 on irsfmment N for acetone (33.1%). There were no .positive resdts for this compound in 
the associated samples. No action was required 

Continuing Calibration: 

A11 Continuing Calibration criteria were met. No action was r e g w  

. Blanks: 

Method Blanks: 

Chloroform was detected in both method blanks associated with this SDG at 2 u@. There were no 
positive results for this compund in the SDG samples. No action was taken. 

Field Blanks: 

Chloroform and brornodichloromethane were detected at 6 ugk  and 1 u& respectively, in deionized 
water blank 037DW13DO5. There were no positive results for these compounds in the associated 
samples. No action was required. 



Chloroform and bromodichloromethane were detected at 7 ug/L and 2 ug/L, mpeclmely, in eguipment 
rinsat.e blank 037EW13D05. There m e  no positive results for these cumpounds in the associated 
samples. No action was req- 

Chloroform and bromodichlommethane were detected at 5 ugk and 1 ugfl, mpxtively, in field blank 
037FW13D05. There were no positive results for these compounds in the associated samples. No 
action was required 

Trip Blanks: 

There were no positive detections in the trip blanks in this SDG. No action wsts required 

Tentatively Identified Compounds (TIC'S): 

There were no TIC'S detected in the method, field or trip b l a h .  No action was required 

V.) Surrogate Recoveries: 

All Swogate Recovery criteria were met. No action was required. 

t?.) mtrk Spike I Mtrix Spike Duplicate (MS / I): 

All MS / MSD criteria were met. No action was required 

W.) Laboratory Control Samples (LCS): 

Two LCS's were analyzed for this SDG. All LCS recovery criteria were met. No action was taken. 

VIII.) Field DupIicates: 

There were no calculable Relative Percent Differences (RJ?D's) for the field duplicate samples identified 
in this SDG. No action was required 

K) Internal Standards Performance (ism): 
All ISTD criteria were met No action was required 

X) TCL Compound IdenMication: 

All Compound Identification criteria were met. No action was r e q m d  

XI.) Compound Quantitation and Reported Conkact Required Quantitation Limits (C'RQL1s): 

All CRQL criteria were met. No action was necessary. 

XII.) Tentatively Identified Compounds (TIC'S): 

All TIC Identification criteria were met, so no action was required. 



Xm.) System Performance: 

All System Performance criteria were met. No action was taken 

XN.) Overall Assessment of WGeneral: 

All laboratory data were acceptable without qdca t ion .  

S M O U  TLLE ORGANICS 

I.) Holding Times: 

AII Holding Time criteria were met No action w required. 

All GC / MS Tuning criteria were met, so no action was required 

ID.) Calibration: 

Initial Calibration: 

The Percent Relative Standard Deviation (YoRSD) exceeded the 30% QC limit for the standards d y z e d  
on 7/18/97 on inslmmnt M for 4-chloroaniline (32.7%). Since there were no positive results for this 
compound in the associated samples, no action was mpred 

The Percent Relative Standard Deviation (%RSD) exceeded the 30% QC limit for the standards anal@ 
on 7/21/97 on instrument P for benzo(k)fluoranthene (35.7%). Since there were no positive resdts for 
this compound in the assmiated samples, no action was required. 

Continuing Calibration: 

The Percent Diffemce (O/aD) exceeded the 25% QC limit for the standards analyzed on 7/23/97 at 13:47 
on hstrurnent M for khloroaniline (3 1.0%). The nondetect results for this compound in associated 
samples 039GW01305, 039GW13DO5 and 039GW13105 were flagged as estimated CUJ). 

The Percent Difference (?'dl) exceeded the 25% QC limit for the standads a d y z e d  on 7/23/97 at 10:48 
on instrument P for benzo(k)fluoranthene (52.6%)). The nondetect resuIt for this compound in 
associated sampIe 043GW00105 was flagged as estimated 0. 

IV.) Blanks: 

Method Blanks: 

Bis(2-ethylhexyl)phthaIate, di-n-butylphthalate and diethylphthalate were detected at 3 ug/L, 2 ug/L and 
1 ugk, respectively, in method blank S B W .  The results for these compounds in associated sample 
043GW00105, which were less than 10X the blank amounts, were flagged as undetected 0 with the 



analytical results less than the CRQL being raised to the CRQL. 

Field Blanks: 

Positive detections were observed in deionized water blank 039DW13D05 for the foIlowing compounds: 

phenol 4ug/L 
benzoic acid 4 ugfl. 
di-n-buiylphthalate 1 6  
bis(2-ethylhe~y1)pMdate I @  

'The resuits for di-~butylphthalate and bii(2ethyIhexyl)pMmlate all samples far this SDG, which were 
less than 10X the blank amount, were flagged as ~tndetected 0 with the results less than the CRQL 
being raised to the CRQL. The mdts for the other wmpomds in the samples, which were less than 5X 
the blank amom were flagged as undetected (U) with the d t s  less than the CRQL being raised to 
the CRQL. 

Positive detections were observed in eguipment rinsate blank 039EW13D05 for the following 
compounds: 

phenol 3 ugfl, 
benzoic acid 2ug/L 
b i s (2-e thyhexyl )p~e  5ug/L 

?fie results for bis(2-ethyIhexyl)phthalate in all samples in this SDG, which were less than 10X the 
blank amotmt, were flagged as undetected 0 with the analytical results iess than the CRQL being 
raised to the CRQL. The results for the otha compounds in the samples, which were less than 5X the 
blank amount, were flagged as undetected (U) with the analytical results less than the CRQL being 
raised to the CRQL. 

Positive detections were observed in field blank 039FW13W5 for the following covmds: 

phenol 
2-chlorophenol 
1 , 4 - d i c h l o m ~ e  
n-nitroso-di-n-propylamine 
h i c  acid 
1,2,4-trichloroknzne 
Pchloro-3-methylphenol 
2,4,6-trichlorophenol 
acenaphthene 
2,4dinitrotoluene 
4-nitrophenoI 
pentachlorophenol 
pyrene 

The results for these co rnpod  in all samples in this SIX, which were less than 5X the blank amount, 
were flag@ as undetected (U) with the results less than the CRQL being I-nised to the CRQL. 



Tentatively Identified Cow& (TICS): 

There were no TIC'S detected in the method or field blanks. No action was requzred 

V.) Smogate Recoveries: 

All Smogate Recovery criteria were met. No action was required 

W.) Ma& Spike 1 Matrix Spike Duplicate (MS I MSD): 

There were no MS 1 MSD analyses performed in this hction of the SDG. No action was mpmd. 

MI.) Laboratory Conml Samples (La): 

Three LCS's were analyxd by the laboratory for this SDG. Several Percent Recoveries ("/aRTs) were 
ouiside the QC limits. Data validation action based on LCS criteria was not required- No action was 
taken 

wI.) Field Duplicates: 

There were no calculable Relative Percent Diffmces (RPD's) for the field dupIicate samples in this 
SDG. No action was reqtured. 

IX) Internal Standards Performance (ISTD): 

AlI ISTD criteria were met. No action was requrred 

X) TCL Compound Identification: 

All TCL Compound Identification criteria were me& so no action was taken. 

XI.) Compomd Quantitation and Reported Contract R e q M  Quantitation Limits (CRQL's): 

A1.1 CRQL criteria were met, so no action was necessary. 

XII.) Tentatively Identified Cowlmds (TIC'S): 

All TIC Identification criteria were met, so no action was required 

m.) System Performance: 

All System Paformance criteria were met. No action was taken. 

XIV.) Overall Assessment of DaWGeneral: 

The original analyses of samples 039GW01405, 039GW01505,039HW01505, 039GW14W5 and 
039GWlSW5 were considered by the validator to be of preferable data @ty to the reanalyses based 
on better holding times. All laboratory data were acceptable with qualifications. 



VALIDATA 
Chemical Services, Inc. 

(770) 923-3890 
P. 0. Box 930422, Norcross, GA 30093 (770) 923-8769 (Fax) 

DATA VALIDATION SUMMARY 
REPORT 

COMPANY: 
SITE NAME: 
SERVICE ORDER NUMBER: 
CONTRACTED LAB: 
QA/Qc LEVEL: 
EPA METHOD: 
VrnATION GUIDELINES: 

SAMPLE MATRIX. 
TYPES OF ANALYSES: 

EnsifidAllen & Hoshall 
Charleston Navel Base, Zone A 
026 1 
Southwest Laboratory of Oklahoma, Inc. 
EPA Level IE 
EPA SOW 3-90 
USEPA CLP Ndiod  Fmtional Guiaklim for 0rgm.c Dara 
Review, 1994 
Water 
Volatile Organics, Semivolatile Organics 

SDG NUMB= 30486 (Level Ill) 

Client 
Sample # 
039GWO 1 105 
039GWO 1 1 05DL 
039GW04105 
039GW04105RE 
039DW04105 
039EWo4IO5 
039EW04105RE 
039FW04105 
039TW01105 
039TW04105 

Lab 
M 
30507.01 
30507.01DL 
30486.01 
40486.05RE 
30486.03 
30486.04 
30486.04RE 
30486.02 
30507.02 
30486.05 

Matrix 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
water 
Water 

Volatile Semi- 
vela* 

X 
+ 
+ 
X 
X 
+ 
X 
X 

DL = DILUTION, DW = DEIONIZED WATER BLANK, EW = EQUIPMENT FUNSATE BLANK, 
FW = FIELD BLANK, RE = REANALYSIS, TW = TRP BLANK 

DATA REVIFNER(S): Marvin L. Smith, Jean M, Delashmit 



Data Qualifier Defmitions 

J - The association numerical value is an estimated quantity. 

R - The data are unusable (the compoundfdyte may or may not be 
present). R.esamp1ing and reanalysis are necessary for verification. 

U - The compound/analyte was analyzed for, but not detected The 
associated numerical d u e  is the sample quantltation Iimit 

UJ - The cumpoundanalyte was anaIyzed for, but not detected. The sample 
quantitation limit is an estimated quantity. 



DATA QUALIFICATION SUMMARY 

Southwest Laboratory of Oklahoma, Inc. - 30486, CLP Organics 

SAMPLES: 039GWO 1 105,039GW01105DL, 039GW04105,039GW04105RE, 039DW04105, 
039EW04105, 039EWO4105RE, 039FW04I05,039TW01105,039TW04I05 

VOLA TILE ORGANICS 

I.) biding Times: 

All Holding Time criteria were met. No action was taken. 

n.) GC / MS ~~ning 

All GC / MS Tuning criteria were met. No action was rtxped 

m.) Calibration: 

Initial Calibmtion: 

The average Relative Response Factor (RRF) was 0.030 for 2-chloroethyl vinyl ether in the standards 
anal@ on 8/4/97 on instrument I, which was below the 0.050 QC limit 'Ihe results for this 
compomd in all SDG samples. field blanks and trip blanks, which consisted entirely of nondetects, 
were rejected (R). 

The Percent Relative Standard Deviahon (YaRSD's) exceeded the 30% QC limit for the standads 
analyzed on 8/4/97 on instrument I for the following compounds: 

acetone 65.6% 
2- butanone 60.4% 
1.1,2,2-tetrachloroethane 46.W 
2-chloroerhyl vinyl ether 38.1% 

The non-detect results for 2-chloroethyl vinyl ether were previously rejected because of a low RRF in 
this calibration There were no detections of the other three compounds in the associated samples after 
blank qualifications. No W1er  action was taken. 

Continuing Calibration: 

The Relative Response Factor (RRF) was 0.03 1 for 2-chloroethyl vinyl ether in the standard analyml 
on 8/7/97 at 09:40 on instrument I, which was below the 0.050 QC limit. The nondetect results for 
b s  compound in the associated sample, field and trip blanks were previously rejected bemuse of a 
low RRF in the initial calibration. No further action was taken 



The Relative Response Factor (RRF) was 0.022 for 2-chloroethyl vinyl ether in the standard analyzed 
on 8/11/97 at 09:17 on instrument I, which was below the 0.050 QC h i t .  The narrdetect. d t s  fm 
this cornpod  in the associated sample and trip blank WE previously rejected because of a low RRF 
in the initial calibration. No finther action was taken. 

The Percent Differences (YoD's) exceeded the 25% QC limit in the standard analyzed on 8/11/97 at 
09: 17 on instrument I for the following compounds: 

acetone 40.5% 
2-butanone 35.7% 
4-methyl-2-pentanone 26.4% 
2-hexanone 37.6% 
1,1,2,2-tetrachlomthane 34.W 
2-chloroeihyl vinyl ether 26.7% 

The non-detect results for 2-chloroethyl vinyl ether in the associated sample and trip blank were 
previously rejected -use of a low F3.F in the initial calibration. AU results for the other five 
compounds in associated sample 039GW01105, which consisted entirely of non-detects after blank 
qualifications, were flagged as estimated 0. 

IV.) Blanks: 

Method Blanks: 

Methylene chloride was detected at 2 ug/L in method blank VBLK2. Since the field blanks were used 
for blank qualifications, no action w required. 

Field Blanks: 

Acetone and methylene chloride were detected at 3 ug/L and 5 ugL, respectively, in eqtipment rinsate 
blank 039EWMI05. The detections of these two compounds in associated samples 039GW01105 and 
039GW04105, which were less than 10X the blank amounts, were flagged as undetected 0 with 
analytical results below the CRQL being raised to the CRQL. Chloroform (6 ug/L) and 
bromodichlorornehe (2 ua) were also detected in this blank Since these two compounds were 
not detected in the associated samples, no M e r  action was necessary. 

Acetone (2 u@), methylene chloride (6 ua), chloroform (7 ugL) and b r o m o d i c h l o m b  
(2 u a )  were detected in deionized water blank 039DW04105. Since the equipment rinsate blank was 
used for blank qualifications, no action was taken. 

Acetone (3 u&), methylene chloride (2 ugfL), chloroform (7 ugL) and bromodichtoromethane 
(2 ug/L) w e  detected in field blank 039FWW105. Since the equipment rinsate blank was used for 
blank qualifications, no action was taken 

Trip Blanks: 

The following compounds were detected in trip blank 039TW01105: 



methylene chloride 6W'L 
chloroform 130 @ 
bromodichloromethane 
dibmmocfilorornethane 

26 ug/L 
6W-L 

benzene 2 W  
total xylene 4 u@ 

The detections of b e m e  and total xylene excseded 5X the blank amounts. No action was taken 
Acetone was previously qualified using the equipment rinsate blank The other three compounds ulere 
not detected in the associated samples. No fixther action was necessmy. 

Methylene chloride was detected at 2 ugL in trip blank 039TW04I05. Since this compound was 
qualified using the equipment h t e  blank, no further action was taken 

Tentatively Identlfied Compounds (TICS): 

TIC'S were not detected in any SDG sample. No action was teqzrired 

V.) Surrogate Recoveries: 

All Surrogate Recovery criteria were met. No action was required 

VI.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

MS / MSD samples were not analyzed in this SDG. No action was necessary. 

W.) Field Duplicates: 

Field duplicate samples were not analyzed in this SDG. No action was taken. 

Vm.) Internal Standards performan& o: 
All Internal Standards Performance criteria were met. No action was required 

IX) TCL Compound Identification: 

All TCL Compound Identification criteria were met. No action was taken 

X) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL's): 

The concentration of total xylene in sample 039GW01105 exceeded the standard calibration range. 
The concentration of this compound in the o r i g d  analysis was replaced by the validator with the 
diluted sample (039GW0 1 105DL) result with the appropriate qualifier 0). 

XI.) Tentatively Identified Compounds (TICS): 

All TIC Identification criteria were met. No action was requued. 



. System Performance: 

All System Performance criteria were met. No action was taken 

XUI.) Overall Assessment of WGeneral: 

The nondetect results for 2-chloroethyl vinyl ether wme rejected in all SDG samples, field blanks and 
trip blanks because of low RRFs in the initial and continuing calibrations. All other Iaboratory data 
were acceptable with qualifications. 

SEMVOLA TEE ORGANICS 

1.) Holding Times: 

All Holding Time criteria were met. No action was necessary. 

II.) GC / m Tuning: 

All GC / MS Tuning criteria were net, so no action was taken I 

Initial Calibration: 

The Percent Relative Standard Deviations ( ? / ~ s )  were 40.7% and 32.4% respectively, for 
hexachlorocyclopentadiene and benzo(k)fluoranthene in the standards analyzed on 8/12/97 on 
irmmment P, which e d e d  the 30% QC limit There were no detections of the two cmpunds in 
the asscciated samples. No action was required. 

Continuing Calibration: 

The Percent Differences (Yaws) exceeded the 25% QC limit for the standard analyzed on 4/21/97 at 
10: 10 on hsbument P for the following compounds: 

The nondetect results for these two compounds in associated samples 039GW01105 and 
039GW04IOSRE were flagged as estimated (UJ). 

N.) Blanks: 

Method Blanks: 

Phenol was detected at 1 ug/L and 2 ug/L, respectively, in method blanks S B W  and SBLK.3. This 
compomd was not detected in the associated samples. No action w s  necessary. 



Field Blanks: 

Bis(2-ethyhexyl)phthalate was detected at 2 ugL, 2 ug/L and 4 u& @ve1y, h deionized water 
blank 039DW04105, equipment rinsate blank 039EWO4105RE and field blank 039FW04I05. The 
detections of this compound in associated samples 039GW001105 and 039GWMIO5RE, which was 
less than 10X the blank amount, were flagged as undetected (U) with the analyhcal d t  below the 
CRQL being raised to the CRQL. Phenol was detected at 8 u@ in the deionized water blank Since 
this compound was not detected in the associated samples, no M e r  action was requued 

Tentatively Identified Compounds (TIC): 

Trimethyldodecatrien-ol was detected in the deionized water blank at a concentdon fllfficienf using 
the 5X We, to eliminate the detection in sample 039GW04IOSRE. Data validation action based on 
TIC criteria was not required No action was taken 

V.) Surrogate Recoveries: 

All Surrogate Recovery criteria were met in the reanalysis samples. No action was required 

VI.) Laboratory ConQol Samples (LCS): 

Four LCS's were analyzed by the labratory. One LCS Recovay was below the QC limits. Data 
validation action based on LCS Recovery criteria was not required. No action was mxmry. 

VTT.) Matrix Spike 1 Matrix Spike Duplicate (MS / MSD): 

MS 1 MSD samples were not analyzed in this SDG. No action was taken 

VlIt.) Field Duplicates: 

Field duplicate samples were not aliiiyzed in this SDG. No action was r e q k d  

IX) Lntemal Standards Performance: 

AIl Internal Standards Performance criteria were met, so no action was required 

X) TCL Compound Identification: 

All TCL Compound Identification criteria were met, so no action was requud 

XI.) Compound Quantitation and Reported Contract R q m d  Quantitation Limits (CRQL's): 

The concentrations of naphthalene and Zmethylnaphthalene in sample 039GW01105 exceeded the 
standard calibration range. The concentrations of the two compounds in the original analyses were 
replaced by the validator with the diluted sample (039GW01105DL) d t s  with the appropriate 
qualifier. 



XII.) Tentatively Identified Compomds (TIC'S): 

All TIC criteria were met, so no action was nem.sary. 

Xm.) System Performance: 

All System Pdormance criteria were met, so no action was taken 

xrv) Overall Assessment of DatafGeneral: 

The reanalyses of samples 039GW01105 and 039GWU4105 were m i -  by tbe validator to be of 
preferable data quality because of improved surrogate recoveries. AU laboratory data wxe acceptable 
with qualifications. 



VALIDATA 
Chemical Services, Inc. 

(770) 923-3890 
P. 0. Box 930422, Noxmss, GA 30093 (770) 923-8769 (Fax) 

DATA VALIDATION SUMMARY 
REPORT 

COMPANY: 
SITE NAME: 
SERVICE ORDER NUMBER: 
CONTRACTED LAB: 
QA/Qc L;EVEL: 
EPA METHODS: 
V r n A T I O N  GulDELmEs: 

SAMPLE MATRE 
TYPES OF ANALYSES: 

EnsafelAllen & Hoshall 
Charleston Navel h e ,  Zone A 
0272 
Southwest Laboratory of Oklahoma, Inc. 
EPA Level III 
EFA sow 3-90 1 SW84-6 
USEPA CLP Ndional Fmtiod Guidelines for Orgmic Lhiu 
Review, 1994; USEPA CLP Natl-onal Functional Guidelines fur 
Im~anic  m a  Review, 1994 
Water 
Volatile Organics, Semivolatile Organics, Total Metals 

SDG NUMBER 3 1302 (LeveI Ill) 

SAMPLES: 

Client 
Samule # 
039GWOI206 
039GW 12W6 
039GW 12106 
039GW 12106DL 
039DW12106 
039EW12106 
039EW12106RE 
039Fw12I06 
039TW12106 

Lab 
w 
3 1302-07 
3 1302-05 
3 1302-01 
3 1302-01DL 
3 1302-02 
3 1302-03 
3 1 302-03RE 
3 1302-04 
3 1302% 

+ = Non-billable analysis 

&mix 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Wata 
Water 

Volatile Semi- 
volatila 

X 
X 
X 

Total 
Metals 

X 
X 
X 

DW = DEIONIZED WATER BLANK, DL = DILUTION, EW = EQUIPMENT RINSATE BLANK, 
FW = FIELD BLANK, RE = REANALYSIS, TW = TRIF BLANK 



Data c@aMer Definitions 

J - The association numerical value is an &ted quantity. 

R - n e  data are unusable (the compound.analyte may or may not be 
present). Resampling and reanalysis are necessary for verification. 

U - The compodanalyte was anaiyzed for, but not detected The 
associated numerical vdue is the sample quantitation limit 

UJ - The compound/analyte was analyzed for, but not detected 'The sample 
quantitation limit is an eshated quantity. 



DATA QUALE'ICA'IION SUMMARY 

Southwest Laboratory of Oklahoma, Inc. - 31302 Level IU, CLP Organics and Inorganics 

SAMPLES: 039GWO1206, 039GW12D06,039GW 12106, 039GW12IO6DL, 03 9DW 12106, 
039EW12106, 039EWI2I06RE, 039FW12106, 039TW12IM 

VOLA TILE ORGANICS 

I.) HoIding Ti: 

All Holding Time criteria were met, so no action was taken 

. GC I MS Tuning: 

All GC I MS Tuning criteria were met, so no action was required 

ID.) Calibration: 

Initial Calibration: 

Continuing Calibration: 

The Percent Differences (YaD's) exceeded the 25% QC limit in the standards analyzed on 1016197 at 08:38 
on instrument N for the following compounds: 

bromomehe 
chloroethane 
acetone 
2-btrtanone 
vinyl acetate 

All results for these compounds in associated samples 039GW01206, 039GW12D06 and 039GW12106, 
which consisted entirely of nondetects after blank qualifications, were flagged as estimated (UJ). 

TV.) Blanks: 

Method Blank: 

There were no positive detections in the method blank No action was taken. 

Deionized Water Blank: 

Chloroform and bromodichloromethane were detected at 7 u& and 2 u& respectwely, in d e i o d  



water blank 039DW12I06. There were no detections of chloroform or bromodichloromethane in the 
associated samples. No action was required 

Equipment Rinsate Blank: 

Acetone, chlorofm and bromodichlorornethane were detected at 21 ug/L, 7 ug/L and 2 ug/L, respectiveIy, 
in equipment rinsate blank 039EW12106. There were no detections of chloroform or bromodichloro- 
methane in the associated samples. No action was required. The detections of acetone in associated 
samples 03!9GW01206 and 039GW12DO6, which were less than 10X the blank amount, were flag@ as 
undetected (U) with analytical results below the CRQL king raised to the CRQL. 

Field Blank: 

Acetone, cNoroform and bromodichloromethane were detected at 7 ug/L, 7 ug/L and 2 respectively, 
in field blank 039FW12I06. There were no detections of chloroform or bromodichloromethane in the 
associated samples. No action was required- The detections of acetone in associated samples were 
qualified using the equipment rinsate blank. No further action was necessary. 

Trip Blanks: 

Acetone, chloroform and bromodichlommethane were detected at 19 ug/L, 7 ug/L and 2 uglL, respectively. 
in trip blank 039TW12106. There were no detections of chloroform or bromodichlorornethane in the 
associated samples. No action was required The detections of acetone in associated samples were 
qualfied using the equipment rinsate blank. No firher action was necessary. 

Tentatively Identified Compounds (TIC): 

Fluorotrimethyl silane was detected in the trip blank. Since this TIC was not detected in the associated 
samples, no action was required 

V.) Surrogate Recoveries: 

All Surrogate Recovery criteria were met, so no action was required 

VI.) Laboratory Control Samples (LCS): 

Two LCS's were analyzed by the laboratory. Four LCS recoveries exceeded the QC limits. Data validation 
action based on LCS Recovery criteria was not required. No action wsts taken. 

W.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

MS / MSD samples m e  not anal@ in th is SDG. No action was necessary. 

WI.) Field Duplicates: 

Field duplicate sample were not analyzed in this SDG. No action was taken 



IX.) Internal Standards Performance (TSTD): 

AIl Internal Standards Performance criteria were met, so no action was r e q d  

X) TCL Compound Identification: 

All TCL Compund Identification criteria were met, so no action was taken. 

X.) Compound Quantitation and Reported Contract Fkqwred Quantitation Limits (CRQL's): 

Tne concentration of 1,2-dichloroethene in sample 039GW12106 exceeded the standard calibration 
range. The result for this compound in the origmal analysis was replaced by the validator with the 
dilution analysis result (039GW12106DL) and the coxresponding flag 0). 

. Tentatively Identified Compounds (TIC'S): 

All TIC Ident5cation criteria were met, so no action was requmcL 

XLD.) System Performance: 

All System Performance criteria were met. No action was taken. 

XTV.) O v d l  Assessment of DataIGeneral: 

All laboratory data were acceptable with qualifications. 

S E W O L A  TILE ORGA NlCS 

I.) Holdmg Times: 

All Holding Time criteria were met. No action was necessary. 

II.) GC/MSTunhg 

All GC / h4S Tuning criteria were met. so no action was taken. 

ID.) Calibration: 

AIL Initial and Continuing Calibration criteria were met. No action was necessary. 

TV.) Blanks: 

Method Blanks: 

Bis(2-ethyIhexy1)phrhalate was detected at 13 ug'L and 6 ugL, respectively, in method blanks SBLX.1 
and SBLK2. The detections of h s  compound in associated samples 039GW01206, 039GW12DO6 
and 039GW12106, which were less than 10X the blank amomts, were flagged as undetected 0 with 



analytical results below the CRQL being replaced with the CRQL. 

Field Blanks: 

Bis(2-ethyIhexy1)phtMate was detected at 6 ug/L, 7 ug/L and 7 @, respectively, in deionized water 
blank 039DW12106, equipment rinsate blank 039EW12IO6RE and field blank 039FW12106. Since the 
method blanks wae used for blank qualifications, no firrther action was necessary. 

Tentatively Identified Compounds (TIC): 

Ethyl octene and dimethyl-methyl cyclopentane were detected in the deionized water blank Since 
these TIC'S were not detected in the associated samples, no action was necessary. 

V.) Surrogate Recoveries: 

The Percent Recovery (%R) was 5% for 2-fluorophenol in equipment rimate blank 039EW12106, 
which was below the 21-100% QC limits. All Surrogate Recovery criteria were met in reanalysis of 
this blank (039EW12106). Since the reanalysis sample was used for data qualification, no action was 
required 

W.) Laboratory Control Samples (LCS): 

Two LCSs were analyzed by the laboratory. All LCS Recovery criteria were met. No action was 
necessary. 

W.) Matrix Spike / Matrix Spike DupIicate (MS / mD): 

MS / MSD samples were not analyzed in this SDG. No action was taken. 

VIII.) Field DupIicates: 

Field duplicate samples were not d y z e d  in this SDG. No action was required. 

IX) Internal Standards Performance: 

All Internal Standards Performance criteria were met, so no action was requrred 

X) TCL, Compound Identification: 

All TCL Compound Identification criteria were met, so no action was required 

XI.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL's): 

All CRQL criteria were met, so no action was taken. 

XII.) Tentatively Identified Compounds (TIC'S): 

All TIC criteria were met, so no action was necessary. 



m.) System Performance: 

All System Performance criteria were met, so no action was taken 

XEI.) Overall Assessment of W G e n d :  

All laboratory data were acceptable with qualifications. 

TOTAL METALS 

I.) Holding Times: 

All Holding Time criteria were met, so no action was taken. 

II.) Calibration: 

AIl Initial and Continuing Calibration criteria were met. No action was necessary. 

The following blank results represent the highest detections associated with the samples and were used 
for data qualification: 

Blank - 
ERB 
CCBI 
ERE! 
Em 
FB 
ICB 
D m  
ERB 

Analvte 
aIuminum 
cadmium 
iron 
lead. 
manganese 
potassium 
sodium 

nc. 
14.3 ugL  
0.41 ug/L 
31.5 ug/L 
5.50 ug/L 
2.60 ug/L 
73.7 ugn. 
6300 ugL 
16.0 ug/L 

Action Level 
71.5 ug/L 
2.05 ug/L 
158 ug/L 
27.5 u g L  
13.0 ug/L 
369 ug/L 

31500 ug/L 
80.0 ug/L 

CCB = Continuing Calibration Blank DWB = Deionized Water BIank (039DW12106), 
ERE! = Equipment Rinsate Blank (039EW 12I06), FB = Field Blank (039FW12IM). 
ICB = Initial Calibration Blank 

All results greater than the IDL but less than 5X the blank amount (Action Level, ug/L for water 
samples) for which the contaminated blank was an associated calibration, d e i o d  water, equipment 
rinsate or field blank were flagged as undetected 0. 

The foIlowing d y e s  had negative results with absolute values greater than the IDL: 

Blank ID Analvce Peg. Conc. SX_Conc. 
CCB 1 arsenic -2.90 uglL 14.5 ugk 
PBW calcium -53.8 ug/L 269 ug/L 



CCB = Continuing Calibration Blank, PBW = Preparation Blank (Water) 

Ail associated positive sample result. less than 5X the absolute value of the negative blank d t s  and all 
associated nondetects were flagged as estimated (J) and o. 
IV.) ICP Interference Check Sample Results: 

A1 Percent Recovery criteria were met, so no action was taken. 

The following analytes were present in ICS Solution A at concentrations greater than the IDL: 

antimony 
barium 
beryllium 
copper 
lead 

These analytes should not be present. Additionally, negative results were observed in ICS SoIution A at 
absolute concentrations greater than the D L  for the following analytes: 

potassium 
sodium 
vanadium 

Since calcium, iron, magnesium nor iron was detected in the samples at a concentration comparable to or 
greater than that of ICS Solution A, no action was taken. 

V.) ICP Serial Dilution Analysis: 

Serial Dilution Anaiysis was not performed in t h ~ s  SDG. No action was required. 

. Laboratoy Conml Samples (LCS): 

A11 LCS Recovery criteria were met. No action was required. 

W.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in SDG. No action was taken. 

VIII.) Matrix Spike Recoveries (MS): 

MS samples were not analyid in this SDG. No action was taken. 

IX) Field Duplicates: 

Field duplicate samples were not analyzed in this SDG. No action was required 



X) Graphite Furnace Atomic Absorption QC (GFAA): 

Graphife Fumace analyses were not used for the samples in this SDG. No action was raped- 

XI.) Sample Remit, Calculatioflranscription Vaification: 

All criteria were met, so no action was necamy, 

XII.) Quarterly Verification of Ifistrzrmental Parameters: 

AII criteria were met, so no action was taken. 

m.) Overall Assessment of Data/General: 

All laboratory data were acceptable with qualifications. 



VALIDATA 
Chemical Services, Inc. 

P. 0. Box 930.422, Norcross, GA 30093 
(770) 923-3890 
(770) 923-8769 (Fax) 

COMPANY: 
SITE NAME: 
SERVICE ORDER NUMBER: 
CONTRACTED LAB: 
QA/Qc LEVEL: 
EPA METHOD: 
VALIDATION mm: 

SAMPLE MATRDC: 
TYPES OF ANALYSES: 

DATA VALIDATION SUMMARY 
REPORT 

W e  / Allen & Hoshall 
Charleston Naval Base, Zone A 
0273 
Southwest Laboratories of Oklahoma, Inc. 
P A  Level III 
EFA SOW 3-90 or SW-846 
USEPA CLP Ndional Fimctional Clucielines for Orgmic &a 
Review, 1994; U Y P A  CLP N&.od Fzmctional Guidelines for 
Imrganic Data Review, 1994 
Water 
Volatile Organics, Semivolatile Organics, Total Metals 

SDG NUMBER: 3 1345 

Client 
Sample # 
039GW00606 
039GW00606RE 
039GW00706 
039GW00706RE 
039GW00806 
039GWO0806RE 
039GW00906 
039GWOWO6R.E 
039GWO 1006 
039GWO 1006RE 
039HWO 1 006 
039HWO 1006RE 
039GWO 1 106 
039GW01106DL 
039GW01306 
039GW01306RE 
039GWO 1406 
039GW01506 
039HWO1506 
039GWMIO6 
039GW04106RE 

Lab 
Sample # 
31345.02 
3 1345.02RE 
3 1345.13 
3 1345.13RE 
31345.03 . 

3 1345.03RE 
3 1345.05 
3 1345.05RE 
3 1345.08 
3 1345.08RE 
31345.09 
3 f 345.09RE 
31345.14 
3 1345.14DL 
31345.15 
3 1345.15RE 
3 1345.18 
3 1345.20 
3 1345.21 
3 1345.01 
3 1345.01RE 

rvlatrix 
Wata 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Volatile 
Oreanrcs 

X 

Semi- 
volatifes 

X 
+ 
X 
+ 
X 
4- 

X 
+ 
X 
+ 
X 
-I- 

X 
+ 
X 
+ 
X 
X 
X 
X 
+ 

Total 
MetaIs 

X 



Client 
Sample # 
03 9GW08D06 
03 9GWO8DWE 
039GWWD06 
039GW09DO6RE 
039GW0906 
039GWO9106RE 
039GW10D06 
039GW 1 ODO6RE 
039GW10106 
039GWlOI06RE 
039GW 13DQ6 
039GW13106 
03 9GW 14DO6 
039GW15D06 
043GW00106 
039TW01006 
039GW0406MS 
039GW04IO6MSD 

Lab - 
3 1345.04 
3 7345.04R.E 
3 1345.07 
3 1345.07RE 
3 1345.06 
3 1345.06RE 
3 1345.11 
31345.11RE 
31345.10 
31345.10R.E 
31345.17 
31345.16 
3 1345.19 
3 1345.22 
3 1345.23 
31345.12 
31345.01 MS 
3 1345.01 MSD 

Matrix 
water 
Water 
Water 
Water 
water 
Water 
Water 
Water 
Water 
Water 
water 
Water 
Water 
water 
water 
water 
Water 
Water 

Volatile Semi- 
voIatiIes 

X 
-I- 

X 
+ 
X 
+ 
X 
+ 
X 
+ 
X 
X 
X 
X 
X 

+ = Non-billable analysis 

MS = MATF!.TX SPIKE, MSD = M A W  SPIKE DUPIJCATE, RE = REANALYSIS, 
T = TRIP BLANK 

Total 
Metals 

X 

DATA W S ) :  Amy L. Hogan, Manin L. Smith, Jean M Delashrmt 



Data QuaIifier DefTnitions 

J - The association numerical value is an estimated quantity. 

R - The data are unusable (the c a m p o d d y t e  may or may not be 
present). Resampling and reandysis are necessary for verification 

U - The compoundfanalyte was analyzed for, but not detected, The 
associated numerical value is the sample quantitation limit. 

UJ - The compound/analyte was analyzed for, b~ not detected The sample 
quantitation limit is an estimated quantity, 



DATA QUALIFICATION SUMMARY 

Sodwest Laboratories of Oklahoma, Inc. - 31345 CZP Organics & Inorganics 

SAMPLES: 0 3 9 G W 0 0 6 0 6 , 0 3 9 G W ~  039C;W00706,039GW007~ 039GWO0806, 
039GWO0806RE, 039GW00906,039GWOO9MRE, 039GWO1006,039GWO 1006RE, 
039HW01006, 039HWO1006RE, 039GW01106,039GW01106DL, 039GWO1306, 
039GWOf 306RE, 039GW0 1406,039GWO1506,039E1W01506,039GW04I06, 
039GW04IChXE, 039GW08D06,039GW08M)6RE, 039GW09DO6,039GW09DMRE, 
039GWO9106, 039GW09156RE, 039GW1 ODO6,039GWl ODMRE, 039GW 10106, 
039GWlOIO6RE, 039GW13W6, 039GW13I06,039GW14D06, 039GW15D06, 
U43GW00106,039TW01006,039GW04rO6h4S, 039GW04106MSD 

VOLA TEE ORGANICS 

I.) Holding Tl~lles: 

All HoIding Time criteria were met. No action was taken. 

11.) GC 1 MS Tuning: 

All GC / MS TTuning criteria were met. No action was required. 

m.) Calibration: 

Initial Calibration: 

AlI  hitial Calibration criteria were met. No action was reqrured. 

Continuing Calibration: 

The Percent Differences (YaD's) exceeded the 25% QC Iirnit for the standards run on 10/11/97 at 10:22 
on instrument N for the following compounds: 

bromomethane 
chloroethane 
acetone 
2-butanone 
vinyl acetate ' 

2-hexanone 

The positive results for acetone in associated samples 039GW00606 and 039GWOllM were flagged as 
estimated Q. The results for the other five cornpounds in all samples in this SDG, which conszsted 
entirely of nondetmts, were flagged as estimated m. 



IV.) Blanks: 

Method Blanks: 

There were no positive detections in the associated method blanks. No action was required. 

Trip Blanks: 

Chloroform and brornodichlorornethane were detected at 7 ug/L and 2 ug!L, respectively, in trip blank 
039TW01006. There were no positive resuits for these compomds in the associated samples. No action 
was ~ - e q w  

Tentatively Identified Corqmunds (TIC'S): 

There were no TIC'S detected in the method or trip b1anks. No action was r e y k d  

V.) Surrogate Recoveries: 

All Surrogate Recovery criteria were met. No action was reqired 

VI.)  ma^ Spike 1 Matrix Spike Duplicate (kt3 / MSD): 

All MS / MSD criteria were met. No action was required 

VII.) Laboratory Control Samples (LCS): 

One LCS was analyzed for this SDG. Several Percent Recoveries were outside their respective QC 
limits. Data validation action based on LCS Recovery criteria was not rayred. No action was taken 

VIII.) Field Duplicates: 

There were no calculable Relative Percent Differences (RPD's) for the field duplicate samples in this 
hction of the SDG. No action was required. 

IX) I n t d  Standards Performance 0): 

All ISTD criteria were met. No action was required 

X) TCL Compound Identification: 

All TCL Compound Identification criteria were met, so no action was taken. 

XI.) Compound Quantitation and Reported Contmct Rqwed Quantitation Limits (CRQL's): 

All CRQL criteria were met, so no action was necessary. 



XII.) Tentatively Idm?3ied Compounds ("TIC'S): 

All TIC Identification criteria were met, so no action was reqwed. 

m.) System Performance: 

All System Performance criteria were met. No action was taken 

XIV.) Overall Assessment of DatalGeneral: 

All laboratory data were acceptable with qualifications. 

S W O L A T E E  ORGANICS 

All Holding Time criteria were met. No action was req- 

11.) GC / MS Tuning 

All GC / MS Timing criteria were met. No action was required. 

Initial Calibration: 

All Initial Calibration criteria were met. No action was required. 

Continuing Calibration: 

The Percent Difference (%ID) exceeded the 25% QC limit for the standard run on 10/21/97 at 14:27 on 
instrument T for 3,3'-dichlorobenzidine (27.6%). The results for this compound in associated samples 
039GWlOD06 and 039GW007M.~which were both non-detects, were flagged as estimated 0. 

IV.) Blanks: 

Method Blanks: 

Di-n-butylphthalate was detected at 4 ugL in method blank SBLKI. All positive results for this 
compound in the associated samples, which were less than 10X the blank amount, were flagged as 
undetected 0 with results less than the CRQL being raised to the CRQL. The associated samples 
were 039GW04106,039GW00606,039GW00806,039C;W08DO6,039GW00906,039GW09I06, 
039GW09D06, 039GW0 1006, 039HWO 1006. 039GW 10106, 039GW 1 OD06 and 039GW00706. Based 
on the extremely low surrogate recovery of 2-fluorophenol of method blank SBLK1, the acid Man 
of the blank was not used for blank qualification. 

Di-n-butylphthalate was detected at 4 ugjL in method blank SBLK2. All positive results for this 



compound in the associated samples, which were less than 1OX the blank amour& were flagged as 
undetected CLT) with r d t s  less than the CRQL being raised to the CRQL. The associated samples were 
039GW01106, 03WWO 1306, 039GW13IO6,03!3GW13D06, 039GW01406,039GW14DQ6, 
039GWOI506, 039HW01506, 039GW15D06, 043GW00106 and 039GW01106DL. 

Tentatively Identified Compounds (TIC'S): 

There were no TIC'S detected in the method blanks. No action was mpired 

V.) Surrogate Recoveries: 

The Percent Recovery ?/a) of Zfluorophenol was 2% for method blank SBLK1, which w below 
the 21-1Wh QC limits. Since t h s  sample was a method blank, and there were no detections of acid 
compomds in the associated samples, no action was required. The associafed samples were 
039GWO 1306, 039GW04106,039GW00606,039GW00806,039GW08D06,039GW00906, 
039GW09106,039GW09D06, 039GW01006, 039HW01006,039GW10I06,039GWI0DO6 and 
039GW00706. 

The Percent W v e r y  (?&I) of 2-fluorophenol was 3% for sample 039GW01306, which was below 
the 21-100% QC limits. All results for the acid hction of this sample, which consisted entirely of 
nondetects, were rejected @) since the O/aR was less than lo!!. 

The Percent Recovery (?/a) of 2-fluombiphenyl was 42% for sample 039GW13106, which was below 
the 43-1 16% QC limits. Since only one surrogate ?4R was below the QC limits, no action was 
required 

The Percent Recovery (O/dR) of 2-fluorobiphenyl was 42% for sample 043GWOOf 06, which was beIow 
the 43-1 16% QC limits. Since only one surrogate %R was below the QC limits, no action was 
required 

The Percent Recoveries (YoTC's) of terphenyldl4 and 2-fluorophenol in sample 039GW00806 were 32% 
and Y?4 respectively, which were below their 33-141% and 2 1-l W? QC limits. All acid compound 
results for this sampIe, which consisted entirely of nondetects, were rejected (R) since the %R was less 
than 10%. Since only one smogate YLR was below the QC lirnits in the basdncutd m i o n ,  so 
further action was taken. 

The Percent Recovery (%R) of 2-fluorophenol was 8% for sample 039GW09I06, which was below 
the 21-100?!0 QC limits. All results for the acid fi-action of this sample, which consisted entirely of 
nondetects, were rejected (R) since the %R was less than lP?. 

The Percent Recovery (YaR) of 2-fluorophenol was 3% for sample 039GW0106, which was below 
the 21-100% QC Limits. All results for the acid fraction of this sample, which consisted entirely of 
nondetects, were rejected (R) since the D/aR was less than 1W. 

The Percent Recoveries (YXs) of the following surrogates were outside their QC limits for sample 
039GWO8DO6: 



The acid compound results for this sample, which consisted entirely of nondetects, wae rejected (R) 
since the %R's wae less than 10%. 

The Percent Recoveries (YaR's) for the following surrogates were outside their QC limits for sample 
039HWO 1006: 

All positive and nondetect results for the W n e M  hction of this sample were flagged as estjmated 
(J) and 0- 

The Percent Recoveries (YaR's) for the following surrogates were outside their QC limits for sample 
039GWIOI06: 

?he acid compound results for this sample, which consisted entirely of non-detects, were rejected (R) 
since the YaR's were less than 1W. 

VI.) Matrix Spike / Matrix Spike ,jkplicate (MS / MSD): 

It43 / MSD analyses were not performed in this hction of the SDG. No action was required. 

VII.) Laboratory Control Samples (LCS): 

A1 LCS Recovery criteria were met. No action was taken 

VIII.) Field Duplicates: 

Two sets of field duplicate samples were analyzed by the laboratory for this SDG. The calculable 
Relative Percent Differences (RPD's) were: 

ComDaund 039GW01006 m N32 
naphthalene 5.0 u@ 4.0 u g L  22% 

C,ornwund 039GWO 1506 - EE! 
benzoic acid 2.0 u@ 1.0 ug/L 67% 
bis(2-ethylhexy1)phthalate 6.0 ugh 4.0 ugfL 4% 



The results for the two compounds in samples 0396W01506 and 039mOlSM were flagged as 
&mated (J), since their RPD's exceeded the 30% QC L i t  for water samples. All RPD criteria were 
met for the other set of field duplicate samples. No fidher action was necessary. 

IX) Internal %amlads Performance (ISTD): 

All ISTD criteria were met. No action was reqrured. 

X) TCL Compound Identification: 

AIl TCL Compound Identification criteria were met, so no action was taken 

XI.) Compound Quantitation and Reported Contract R .  Quantitation Li t s  (CRQL's): 

Toe cancentmtions of naphthalene and 2-methylnaphthalene in sample 039GW01106 exceeded the 
standard calibration range. The results for the two compounds in the original analysis were replaced by 
the validator with the dilution analysis results (039GW01106DL) and the cmnxpnding flags @). 

XI.) Tentatively Identified Compo~~~-& (TIC'S): 

All TIC Identification criteria were met, so no action was requid. 

XCD.) System Performance: 

All System Perfomce criteria were met. No action was taken. 

XrV.) Overall Assessment of Data/General: 

The o r i d  analyses for samples 039GW00606, 039GW00706, 039GW00806, 039GW00906, 
039GWO1006,039HW01006,039GW01306,039GW04106. 039GW08W6, 039GW09DO6, 
039GWO9106,039GWlOD06 and 039GW10106 were considered by the validator to be of preferable 
data quality to the reanalyses based on holding times. 

The acid compound fixtion of samples 039GW00806,039GWo9I06,039GW01006, 039GW10106. 
039GW01306 and 039GW08D06 were rejected (R) because of exiremely low acid surrogate 
recoveries. All other laboratory data were acceptable with qualifications. 

TOTAL METALS 

I.) Holding Times: 

All Holding Time criteria were met. No action was taken 

II.) Calibration: 

All Initial and Continuing Calibration criteria were met. No action was necessary. 



m.) Blanks: 

-The following blank results represent the highest detections associated with the samples and were used 
for data qualification: 

Blank 
Twem)# 
PBW 
CCB5 
PBW 
PBW 
PBW 
Icl3 
PBW 
PBW 

Analvte 
aluminum 
antimony 
copper 
lead 
manganese 
potassium 
sodium 
zinc 

Action Level 
56.0 ugL 
10.5 ug/L 
8.30 ug/L 
9.20 u& 
3.90 ugL 
745 ugL 
226 ug/L 
53.0 ug/L 

CC'B = Continuing Calibration Blank, ICB = Initial Calibration Blank 
PBW = Prepration Blank (Water) 

All results greater than the D L  bm less than 5X the blank amounts (Action Level, u g L  for water 
samples) for d i c h  the contaminated blank was an associated calibmtion or preparation blank were 
flagged as undetected CU). 

There were no analytes having negative results with absolute values greater than the DL.  No action 
was required 

W.) ICP Interfkrence Check Sample Results: 

AII Percent Recovery criteria were met, so no action was taken 

The following analytes were detected in ICS Solution A at concentrations greater than the IDL: 

antimony 
h e n i c  
barium 
beryllium. 
cadmium 
chromium 
copper 
lead 
silver 

These andytes should not be present. Since neither aluminum, calcium, iron nor magnesium was 
present in the samples at a concentration compamble to or greater than the amount in Solution A, no 
action was required. 

Negative results were observed in ICS Solution A at absolute concentrations greater than the IDL for 
the following analytes: 



-w= 
potassium 

-2 ug/L 

sodim 
-660ugfl. 
-51 ug/L 

vanadim -4 u& 

Since neither aluminum, calcium, iron nor magnesium was present in the samples at a concentration 
comparable to or greater than the amorrnt in Solution A, no action was reqwed. 

V.) ICP Serial Dilution Analysis: 

The Percent Difference (%D) for arsenic in dilution sample 039GW04106DL was 3 1% which 
exceeded the 10?h QC limit. All positive results for this analyte in the associated samples were 
flagged as estimated (J). 

VI.) Laboratory Control Samples (LCS): 

All LCS Recovery criteria wae met. No action was required. 

w.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this fraction of the SDG. No action was required 

VIU.) Matrix Spike Recoveries: 

Matrix Spike Analysis was not performed in this W o n  of the SDG. No action was required, 

IX) Field ~ l i c a t e s :  

Two sets of field duplimte samples were analyzed by the laboratory in this SDG. The calculable 
Relative Percent Differences (RPD's) were: 

_ComDound 
aluminum 
arsenic 
barium 
calcium 
iron 
magnesium 
manganese 
potassium 
sodrum 

w Q39GW01506. ufl, w E m  
arsenic 4.3 6.6 42% 
barium 788 795 O.% 
calcium 90700 91300 0.7% 
chromium 1.7 1.6 6.1% 
iron 3700 3760 1.6% 



- 039GWO 1506- uy/L - RPQ 
rnagnesxum 271000 272000 0.4% 
manganese 129 130 0.8% 
potassium 104000 108000 3.8% 
sodium 2420000 2400000 0.8% 

The results for aluminum in samples 039GW01006 and 039HW01006 and for arsenic in samples 
039GW01506 and 039HW01506 were flagged as estimated (3) since their RPD's exceeded the 30% 
QC limit for water samples. 

X )  Graphite Furnace Atomic Absorption QC (GFAA): 

Graphite F m  analyses were not used for the samples in this SDG. No action was necessary. 

Xi.) Sample Wt, C d c d a t i o f l d p t i o n  Vdcation: 

AlI criteria were met. No action was requmd. 

XII.) Quarfaly Verif~cation of Instrumental Parameters: 

All criteria were met. No action was taken. 

XDI.) Overall Assessment of Data/Gend: 

All laboratory data were acceptable with qualifications. 



VALIDATA 
Chemical Services, Inc. 

P, 0. Box 930422, Norcross, CdA 30093 
(770) 923-3890 
(770) 923-8769 (Fax) 

COMPANY: 
SITE NAME: 
SERVICE ORDER NLTM3ER: 
c o m m  LAB: 
QAIQC LEVEL: 
EPA m 0 D :  
VAIDATION G€JID-: 

SAMPLE MATRE 
TYPES OF ANALYSES: 

DATA >'ALlDATION SUMMARY 
REPORT 

Me/AUen&Hoshal l  
Charleston Naval Base, Zone A 
0151 
m c ,  he. 
EFA Level Ill 
EPA SOW 3-90 SW-846 
i X P A  CLP Ndiod Fmtiod CuideIines fur Ogunic Dara 
Review, 1994, USEPA CLPNattonal FmaoncJ Guidelines for 
I1f0rgm.c m a  Review, 1994 
water 
Volatile Organics, Semivolatiie Organics, Pesticides/PCB1s, 
Total Metals, Cyanide, Chlorides, Sulfates, Total Dissolved 
Solids (TDS), Total Recoverable Petroleum Hydrocarbons - 
Diesel Range pH-DRO) ,  Total Recoverable Petroleum 
Hyctrocahons - Gasoline Range (TRPH-GRO) 

SDG NUMBER: 6382 (Level m) 

Client 
w 
002GW00304 
002GW00304DL 
002GW00204 
002GW00304 
002GW00404 
002GW00604 
038GW00104 
038GW00104DL 
03 8GW00204 
038GWOlD04 
039GW00104 
039GW00104RE 
039GW00204 
039GW00204RE 
039GW00304 
03 9GWOO4-M 
039GWoO404RE 

Lab 
w 
6382.02 
6382.02DL 
6382.01 
6382.02 
6382.03 
6395.02 
6423.04 
6423 .04DL 
6414.02 
6414.01 
6395.03 
6395.03FE 
6414.03 
6414.03RE 
6414.04 
6423.01 
6423.01RE 

Volatile 
?kkEix 
wata 

Oreanics 

wata 
Water 
Water 
Water 
Water 
wata 
water 
water 
Water 
Water X 
W m  
Water X 
water 
water X 
water X 
water 

Semi- Pesticides/ Total * PCB's Metals 
X X 
4- 

X 
X 
X 



Client 
w 
039GW00504 
039GWOOSO4RE 
039GW04D04 
042GW00104 
042GW00204 
042GW00304 
039TW00104 
03m00304 
039TW00504 
039GW00204MS 
039GW00204MSD 
042GW00204MS 
042Gw00204n/m) 

Lab 
w 
6423.03 
6423.03RE 
N23.02 
6423.05 
6423.06 
6423.07 
6395.04 
6416.06 
6423.08 
6414.03MS 
6414.03hBD 
6423.06kE 
6423.06MSD 

Matrix 
water 
wata 
water 
Water 
water 
Water 
water 
wata 
Water 
water 
Water 
water 
w m  

VoIatiIe Semi- Pesticides/ Total 
i h g i m b -  PCB's Mads 

X X X X 

DL = DTLUTION, MS = MAMATRIX SPIKE, MSD = h!IATl?.lx SPIKE DUPLICATE, 
RE = REAML,YSiS, T = TRIP BLANK 

Client Lab 
w a lvlatrix 
039GW00504 6423.03 Water 

cyanide 
X 

039GWO0504MS 6423.03h.B Water -I- 
039GW00504MD 6423.03MD Water + 

MS = MATRIX SPIKE, MD = MATRIX DUPUCATE 

Client 
w 
002GW00104 
002GW00204 
002GW00304 
002GW00404 
002GW00604 
03 8GW00 1 04 
038GW00204 
038GWOlD04 
039GWOO 104 
039GW00204 
03 9GW00304 
039GW00404 
03m00504  
039GWMD04 
002GW00104MS 
002GW00104MSD 
002GW00304MS 
002GW00304MSD 

Lab 
M 
6395.01 
6382.01 
6382.02 
6382.03 
6395.02 
6423.04 
6414.02 
6414.01 
6395.03 
6414.03 
6414.04 
6423.0 1 
6423.03 
6423.02 
6395.01MS 
6395.01MSD 
6382.02MS 
6382.02MSD 

k&ix 
water 
water 
water 
water 
water 
w e  
wata 
Water 
Water 
Water 
water 
water 
Wata 
water 
water 
water 
Water 
w m  



Client 
M 
0 0 2 G W m M S  
002GWOO6WMSD 
039GW00304MS 
039GW00304h4SD 
039GW04D04MS 
039GW04D04hBD 

Lab 
w m i3lk!dB Sulfates 
6395.02hB Water + 
9365.0ZMSD Water -I- 
6414.04MS W m  + f 
6414 .04m Water -I- -I- 
6423 . O W  Water + 
6423.02MSD W e  -I- 

MS = MATRTX SPIKE, MSD = MATRIX SPIKE DUPLICATE 

DATA REVIEWER(S): Amy L. Hogan, Marvin L. Smith, Jean M Delashmit 



Data W e r  Definitions 

J - ?he association numerical value is an estimated quantity. 

R - The data are mumble (the compoundfanalyte may or may not be 
present). Rcsampling and reanalysis are necessary for verification. 

U - The compoundlanalyte was analyzed for, but not detected The 
associated numerical value is the sample quantitation limit. 

UJ - The mmpodanalyte was amdyed for, but not detected. The sample 
quantitation limit is an estim;rted @ty. 



DATA QUA1I;IFICATlON SUMMARY 

CEIMIC, hc. - 6382 CIS Organics and Inorganics 

VOLATLLE ORGANICS 

I.) Holding Tm: 

All Holding Time criteria wr=re met, so no action was taken 

A11 GC / MS Tuning criteria were met, so no action was requid. 

ID.) Calibration: 

Jnitial Calibration: 

The Percent Relative Standard Deviation (YaRSD) was 3 19% for bromofm in the standards analyzed 
on 101091% on ktmment HP4, which exceeded the 3W QC limit. There WE no positive d t s  for 
this compound in the associated samples, so no d o n  was required 

Continuing Calibration: 

The Relative Fkspnse Factor 0 for 2-chloroetihyl vinyl etha was 0.035 fix the standard d y a d  
on 10/ 14/96 at 13: 1 1 on inshmmt HP4, wlich was below the 0.050 QC limit. The results for this 
compound in associated sample 039GW00104 and lrip blank 039TW00104, which consisted entirely of 
nondetects, wae rejected (R). 

The Percent Differences (YdIYs) exceeded the 25% QC limit for the standard analyzed on 10/14/% at 
13: 11 on instrument W 4  for the following corrqmds: 

2-chtoroethyl vinyl ether 58.6% 
acetone 45.5% 
2-b~1tanone 26.W 



The results for 2-chloroerhyl vinyl etha in the associated samples wae previously rejected The results 
for the other cowmds in associated sample 03!XW00104, which were both nondetects, were 
flagged as estimated 0. 

The Relative Response Factm (RRF) for Z-chloroethyl vinyl ether was 0.032 for the standard a n d m  
on 10/16/96 at 1957 on imtmmmt NP4, which was below the 0.050 QC limit. The non-detect result 
for this compound in associated sample 039GW00404 was rejected (R). 

The P m t  D a m  (YdD's) arceeded the 25% QC limit for the standards analyzed on 10/16/96 at 
19:57 on bstmment HP4 for the following compo&: 

2-chloroethyl vinyl ether 61.6% 
bromomethane 399% 
c h l a b  53.m 
acetone 40.5% 

The d t  fix 2chloroethyl vinyl ether in the associated sample was previously rejected. The r d t s  
for the other conq~unds in a s s o c M  sample 039GW00404, which consisted entirely of nondetects, 
were flagged as edmaked (CTJ). 

The Relative Response Factor (RRF) for 2-doroethy1 vinyl ether was 0.048 for the standard analyzed 
on 10/17/96 at: 16:23 on inskmmt W4, which was below the 0.050 QC limit The results for this 
copund  in associated sampIe 042GW00104 and trip blank 039TW00504, which were both 
nondetects, were rejected @). 

The Percent Differences (%D's) exceeded the 25% QC limit for the standards analyzed on 10117196 at 
1623 on instmment HF4 for the following COT&: 

2-chloroethyl vinyl ether 42.0% 
bromofom 28.3% 

The associated sample result for 2-chloroethyl vinyl ether was previously rejected The non-detect 
d t  for bromofom in associated sample 042GW00104, was flagged as estimated (UJ). 

The Percent Differences (%D's) exceeded the 25% QC limit for the standstrds analyzed on 10/22/96 at 
0258 on imbment I-1P-4 for the following comprmds: 

chloromethane 28.7% 
2-cNoroethyl vinyl ether 38.3% 
2-butanone 29.4% 
vinyl acetate 36.5% 
bromofom 43.4% 

The results for these compounds in associated samples 03!JGW00504,042GW00204 and 042GW00304, 
which consisted entirely of nondeeas, were flagged as estimated Cm). 



IV.) Blanks: 

Mkthod Blanks: 

There were no positive detections in the method blanks. No action was mpmL 

Trip Blanks: 

There were no positive detections in the trip blanks in tb is  SDG. No action was requrred 

V.) Surrogate Recoveries: 

All Smogate Rw=ovay criteria were met, so no action was reqmd 

Vi.) Matrix Spike / Matrix Spke Duplicate (MS / MSD): 

A U M S / M S D c r i t a i a ~ m e t  no action was^ 

W.) Laboratory Control Samp1e.s (LCS): 

Five LCS's were anal* for this SDG. A11 Recovery criteria were met. No action was taken. 

Wr.) Field Duplicates: 

There were no field duplicate samples in this SDC;, so no action was requtred. 

IX) Internal Standards Pdormance (ISTD): 

All Internal Standards Performance criteria were met, so no action was required 

X) TCL c 0 m p o ~ ~ ~ I  Identification: 

All TCL Compound 1dentification.criteria were met, so no action was taken 

XI.) Compound Quantitation and Reported Contract Requued Quaatitation Limits (CRQL's): 

All CRQL criteria mere met, so no action was necessxy. 

m.) Tentatively Identlfid Compounds (TIC'S): 

All TIC Identification criteria  we^ met, so no action was r e q ~  

XIII.) SystemPerfomance: 

All System Performance criteria were met. No action was taken 



W.) Overall Assessment of WGeneraI: 

The nondetect results for 2-chloroethyl vinyl ether in samples 039CTW00104,039GWO10404 and 
042GW00104 and trip blanks 039TW00104 and 039TW00504 were. rejected based on low RRFs in the 
continuing calibrations. A11 other lahatory data were acceptable with -cations. 

S W O L A  TEE ORGANICS 

I.) Holding Times: 

The 17 days between sample date and mxtmdion date far w l e  039GW00204RE e d e d  the 7 day 
QC limit. All d t s  for t i i s  sample, which consisted &Iy of flondetects, were flagged as m e d  
w. 
It.) GC / MS Tuning: 

All GC / MS Turing criteria wre met, so no action was reqnrd  

m.) Calibration: 

Initial Calibration: 

The Percent Relative Standard Deviation (O/aRSD) was 37.7% for 3 - n i m i e  in the standards analyzed 
on 10103196 on instrument EE7, which e x c d d  the 300! QC limit. Since there were no positive resuits 
for this compound in the associated samples, no action was rapred. 

Continuing Calibration: 

The Percent Differences (%D's) exceeded the 25% QC limit for the standard analyzed on 10/18/96 at 
08:14 on instruITlerrt HP5 for the following cow&: 

benzoic acid 
4-chlmoaniljne 
hexachlombutdiene 
hexachlorocyclopentadiene 
3-nitr- 
2,4dhitrophenol 
4-nitromiline 
4,f%dhitre2-rnethy1phenol 
3 , 3 ' - d i c h l m ~ d i n e  

The d t s  fw these compounds in associated sample 039GW00104RE, which consisted entirely of 
non-detects, were flagged as estimated 0. 

The Percent Differences (YaD's) exceeded the 25% QC limit for the standard analyzed on 10/18/% at 
1157 on hsimmmt H I 7  for the following compo- 



2,2'9xyIii(l shloropmpne) 34.4% 
b i c  acid 29.0% 
2,*trophenol 61.3% 
3,3'-dichlomknzidine 53.2% 

The results for these compounds in associated samples 039GW00404, 039GW00504 and 03!JGW04DM, 
which consisted entirely of nordekcts, were flagged as estimated 0. 

The Percent Differences (YaD's) exceeded the 25% QC limit for the standard analyzed on 10/28/96 at 
11:37 on hslmment HP3 for the following compounds: 

The results for these cornpomds in associated sample 039GW00204RE, which consisted entirely of 
non-detects, were flagged as estimated 0. 

TV.) Blanks: 

There were no positive detections in the method blanks. No action was requzred. 

V.) Surrogate Recoveries: 

The Percent Recoveries (O/aR1s) of surrogates were outside their respective QC limits for the following 
samples: 

Client 
SamDle Surrogate !a3 
039GWOO4U4 phenol46 4 

2-fluorophenoI 0 
2,4,6-bibr0rn0phenol 0 
2<hlorophenoI 0 

The results for the acid c o q u n d s  in both of these samples, which consisted &ly of non-detects, 
were rejected (R), since the O/dR1s for several of the acid surrogates were less than 100% The four acid 
surrogates in sample 039GW00204 had recoveries 0% to 394 which would cause all acid compod 
d t s  to be rejected AU surrogates wae within the QC limits for the reanalysis. 



W.) Matrix Spike / Ma&ix Spike Duplicate (MS / MSD): 

MS / MSD analyses were not performed for this kxtian of the SDG. No action was tstken 

VII.) Laboratory Control Samples (LCS): 

Six LCSs were analyzed for this SIX. Several Percent Recoveries (YclR's) were outside the QC limrts. 
Data validation action based on LCS criteria was not r e q n r d  No action was taken. 

WE.) Field Duplicates: 

There were no field duplicate samples for this W o n  in this SDG, so no action was required 

All Internal Standards P e r f m c e  criteria were met, so no action was required 

All TCL Compound Identifidon criteria were met, so no action was taken 

XI.) Compound @amtation and Reported Contmct Reqmd w o n  Limits (CRQL's): 

All CRQL criteria were mef so no action was necessary. 

XII.) Tentatively IdmtZed Compounds (TIC'S): 

A11 TIC Identiiicatia criteria were met, so no action was rqmed. 

XID.) System Performance: 

AI1 System Per fomce  criteria were met. No action was taken 

XrV.) Overall Assmmmt of W-: 

?he o r i d  analyses of sarriples 039GW00404 and 039GW00504 were considered by the validator to be 
of preferabIe data quality to the re anal^ based on holding times and surrogate recoveries. 

The reanalyses of samples 039GW00104 and 039GW002W were considered by the validator to be of 
preferable data quality to the original analyses because of improved surrogate recoveries. 

The non-detect d t s  for the acid compounds in samples 039GW00404 and 039GW00504 were rejected 
(R) since the surrogate percent recoveries were less than 100/a All other laboratory data were acceptable 
with qualifications. 



PBTICIDESKB !s 

I.) HoldingTm: 

Ail Holding T I  criteria were met, so no action was mp.d- 

. Instmmnt Pmfonnance: 

All Instrument P e n F m c e  criteria were met. No action was requrred 

ID.) c a l i w o n :  

Initid Caliwon: 

All Initial Calibration criteria were met, so no action was neamry. 

Continuing Calibration: 

All Continuing Calibration criteria m met. No action was reaped 

IV.) Blanks: 

l?me were no positive detections in the method blanks. No action was recpmi 

V.) Surrogate Recoveries: 

AU Surrogate Rcmvery criteria were met. No action was required 

VI.) Matrix Spike 1 Matrix Spike Duplicate (MS / m): 
MS 1 MSD andyses were not performed for this Man of the SDG. No action was requjred. 

W.) T a  Cornpund Id-cation: 

PesticiddPCI3 Identification Summary (PIS): 

All PIS Identification criteria wax met. No action was requued 

VUI.) Field Duplicates: 

There were no field duplicate samples for this fi-action in this SDG. No action was necessary. 

IX) Pesticide CIeanup Check 

Florisil Cartridge Check 

All criteria were met, so no action was taken 



Gel Permeation Chromatography (GPC): 

All GPC criteria were met. No action was necessary. 

X) Overall Assessment of W G e n d :  

All laboratory data were acceptable withoa quahfication. 

TOTAL MlTA LS AND CYANIDE 

All Holding Tm critaia were met, so no action was taken. 

Initial Calibration: 

AII Initial Calibmion criteria were met, so no action was necessary; 

Continuing Calibration Verification ( C O :  

All Continuing Calibration criteria were met No action was requued 

m.) Blanks: 

The following blank d t s  represent the highest detections associated with the samples and were used 
for data qualification: 

Blank 
TvDem)# 
CcB4 
PBW 
PBW 
CCB4 
Ca34 
CCB4 
PBW 
PBW 
ICB 
PBW 

- 
aluminum 
barium 
calcium 
chromium 
Iead 
magnesium 
potassium 
sodium 
vanadium 
zinc 

CCB = Continuing Calibration Bl* ICE! = Initial Calibration Blank, PBW= Prepamtion. Blank (Water) 

All results greater tban the IDL but less than 5X the blank amounts (Action Level, ug/L for wata 
sarrrples) fbr which the contimhtd blank was an associated calibmtion or preparation blank were 
flagged as undetected 0. 



The following analytes had negative results with absolute vdues grater than the IDL: 

CCB = Continuing Calibration Blank, ICB = Initial Calibration Blank 

All associated positive sample results iess than 5X the absolute value of the ne@ve blank results and 
all associated non- were flagged as estimated (J) and CUJ). 

PI.) ICP Interference Check Sarnpie Results: 

AU Percent: Recovery criteria were a so no action wsts taken 

The following analytes were detected in ICS Solution A at c o ~ u n s  ge&r than the IDL: 

arsenic 
cadmium 
lead 
manganese 
selenium 
thallium 

These analytes should not be present Since neither alumjr~um., calcium, iron nor magnesium was 
p m t  in the sampies at a concentdon comparable to or grater than the amount in Solution A, no 
action was required 

Negative results w r e  observed in ICS Solution A at an absolute conamhation greater than the IDL for 
the following dy te s :  

barium 
chromium 
cobalt 
WPPer 
nickel 
silver 
vanadium 

Since neither aluminum, calcium, iron nor magnesium was preserrt in the samples at a c o d o n  
m-le to or greater than the amount in Solution A, no action was n x p d  

V.) ICP Serial Dilution Analysis: 

The Pexrent Difference (943) for potassium was 33.4% for serial dilution sample 002GW00204L, 
which exceded the 10aA QC limit All positive &ts for this anal* in the associated water samples 



were flagged as estimated (J). 

VI.) Laboratory Coml Samples (Lcs): 

All LCS Recovery criteria WE met. No action was recped. 

VII.) Duplicate Sample Analysis: 

AlI Duplicate Sample Analysis (cyanide only) criteria wae met No action was r e q d  

VIII.) Matrix Spike Recoveries: 

All Ma& Spike Recovery (cyanide only) criteria wax md. No action was r a p e d  

IX) Field Duplicates: 

There were no field duplicate samples identified in this SDG. No d m  was mpkd. 

X )  Gqhi te  Furnace Atomic Absorption QC (GFAA): 

Gmphite Funme analyses were not used for the samples in this SDG. No action was mpked 

XI.) Sample Mt, Calcufatioflmcription Verification: 

AZI criteria were met. No action was required 

XII.) Quarterly Verification of hstiumtal Parameters: 

All criteria were met, so no action was taken 

XUI.) Overall Assessment of W W :  

All laboratory data vme acceptable with qualifications. 

TOTAL RECOVERABLE PETROLEUM NYDROCQRBONS - DLESEL RANGE (TRPH-DRO) 

1.) Holding Times: 

AIl Holding Time criteria were nzef so no action was taken. 

) CaliMon: 

All Initial and Continuing Calibration criteria were met, so no d o n  was taken. 

m.) Blanks: 

There w x  no positive detections in the method blanks. No action was necessary. 
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IV.) Surrogates: 

A11 Surrogate Recovery criteria were met. No action was requrred. 

V.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

VI.) Matrix Spike 1 Matrix Spike Duplicates (MS / MSD): 

MS 1 MSD analyses were not performed for this fraction of the SDG. No action was requrred 

VII.) Field Duplimes: 

There were no field duplicate samples identified in this SDG. No action was mpred. 

Wr.) overall Assessment of W G e n d  

AU laboratory data acceptabie withoa qualdications. 

TtXAL R E C O V m  BLE PETROLEUM NYDROClA RBONS - GASOLINE RANGE (TRPH-GRO) 

I.) Holding T I :  

All Holding Time criteria were met, so no action was taken 

II.) Calibration: 

All Initial and Continuing CaliWon criteria mere met. No action was required 

ID.) Blanks: 

There were no positive detections the methad blanks. No action was necess~uy. 

IV.) Surrogates: 

AU Surrogate Recovery criteria were met. No action was mpmd. 

V.) Laboratory Check Samples (LCS): 

All LCS Permit Recovery criteria wre met, so no action was necessary. 

VI.) Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

MS 1 MSD analyses were. not performed for this fixtion of the SDG. Nb action was re& 



) Field Duplicates: 

There were no field duplicate samples identified in t i i s  SDG. No acticm was requrred 

VIII.) Overall Assessment of WGeneral: 

A11 laboratory data were acceptable without 

C H L O r n E  

I.) Holding Times: 

All Holding Time ~~ were met, so no action was taken 

II.) Calibration: 

AII Initial and Continuing Calibration criteria were met, so no action was taken. 

There were no positive detections in the metbad blanks. No action was necessary. 

IV.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Matrix Spike / Matrix Spike Duplicates (MS / IvED): 

AlI MS / MSD criteria mere met. No action was required, 

VI.) Field Duplicates: 

There were no field duplicate samples in this SIX. No action was required. 

VII.) Overall Assessment of Data/Generd: 

All laboratory data viere acceptable withom qualifications. 

SULFA TES 

I.) HoldingTim: 

All Holding The criteria were met, so no action was taken. 



11.) Calibration: 

All Initial and Continuing CaiiMon criteria were rnef so no action was tstken. 

m.) Blanks: 

There were no positive detections in the method blanks. No action was necessary. 

IV.) Labomtory Check SarrrpIes (LCS): 

AIl LCS Percent Rrxovery criteria met, so no action was n e c w a q  

V.) Matriw Spike / Matrix Spike Duplicates (MS / MSD): 

rviS/MSDd~~notperfo&inthis~onoftheSDG. Noactionwasrequired 

VI.) Field Duplicates: 

There were no field duplicate samples in this SDG. No action was required 

VII.) O V e r a l l A s ~ o f W ~ :  

AIl laboratory data were ameptab1e without @cations. 

TOTAL DBSOL J7-W SOLIAY (T . )  

I.) Holding Times: 

A l I  Holding Time criteria were met, so no action was taken. 

II.) Calibration: 

A11 Initial and Continuing Calibration criteria were met, so no action was taken. 

IU.) Blanks: 

There were no positive detections in the method blanks. No action was necessary. 

IV.) Laboratory Check Samples (LCS): 

All LCS Percent b v e r y  criteria wae met, so no action was necessary. 

V.) Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

MS / MSD analyses were not performed in this M o n  of the SDG. No action was r s q w  



Vi.) Field Duplicates: 

There were no field duplicate samples in this SDG. No action was rqured. 

VII.) Overall As-t: of 'lata/Generai: 

AII laboratory data mere acce~.. .i;ie without qualifications. 



VALIDATA 
Chemical Services, Inc. 

P. 0. Box 930422, Norcross, GA 30093 
(no) 923-3890 
(no) 923-8769 (Fax) 

COMPANY: 
SITE NAME: 
SERVICE ORDER NUMBER 
CONTRACTED LAB: 
QAfQc m: 
EPA METHOD: 
VALIDATION GUIDELDES: 

SAMPLE MATRIX- 
TYPES OF ANALYSES: 

DATA VALIDATION SUNMARY 
REPORT 

Emde / Allen & IEoshall 
Charleston N a d  Base, Zone A 
0152 
Ceimic / Maxwell SCubed Division 
P A  Level IV 
EPA SOW 3-90 or SW-846 
USEPA CLP Ivdional Fmtionrd Guidelines for Ogmic &a 
Review, 1994; USEPA CLP National F m t i o d  Chidelines for 
ItwrgmaMc Iktta Reviau, 1994 
Water 
Volatile Organics, Semivolatile Organics, PesticidedFCB's, 
Total Metals and Cyamde, Hexavalent Chromium (HexaCr), 
Chlorides, Sulfates, Total Dissolved Solids (TDS) 

SDG NUMBER 6414 (Level IV) 

SAMPLES: 

Client 
Sample # 
039HW00304 
039mo I 104 
03 9 W O  I 1 04DL 
GDAGW00204 
506DWOolO4 
506EW00104 
506FW00104 
039HW00304MS 
039HW00304MSD 

Client 
Sample # 
03 9HW00304 
039moi  104 
GDAGW00204 
506DW00104 
506EW00104 
506FW00104 

Lab 
Sample # 
6414.05 
6450.05 
6 4 5 0 . 0 ~ ~ ~  
6468.0 1 
6434.03 
6434.04 
6434.05 
64 14.05MS 
64 14.05MSD 

Lab 
Sample # 
6414.05 
6450.05 
6468.01 
6434.03 
6434.04 
6434.05 

Matrix 
Water 
Water 
Water 
Water 
Wata 
Water 
Water 
water 
Water 

Volatile 
C)rganrcs 

X 
X 
+ 
X 
X 
X 
X 
+ 
+ 

Semi- Pesticidesl 
valatiles PCB's 

X 

TotaI 
Jlbtxix Metals Cvanide kkz& 
water X 
water X 
water X X X 
Water X X X 
Water X X X 
water X X X 



Client Lab 
M M 
GDAGW00204MD W8.011) 
GDAGW00204S 6468.0 1 S 
506FWOO 1 a4MD 6434.05D 
506FWO0104S 6434.05s 

Client 
Sample # 
039HW003 04 
039moi 104 
GDAGW00204 
smwooi04 
506EW00104 
506FW00104 
506DW00104MD 
506DW00104S 
039HW00304MD 

Lab 
w 
6414.05 
6450.05 
M8.01 
6434.03 
6434.04 
6434.05 
6450.03D 
6450.03s 
641405D 

IYhlrk 
water 
Water 
Water 
Water 

Mia& 
water 
Water 
Water 
water 
water 
water 
water 
water 
water 

Total 
Metals 

+ 
+ 

DL = DILUTION, DW = DEIONIZED WATER BLANK, EW = EQUIPMENT RJNSATE BLANK, 
FW=FIELDBLANK, MD=MAmDUPLIcATE, MS / S = M A r n S P r n  m = M A m  
SPIKE DUPLTCATE 

DATA m S ) :  Marvin L. Smith, Jean M. Delashmit 
- 

,7 
RELEASE SIGNATURE: y - ,. --L. -. - L ,.-. f , '. 

., . 



Data Qualifier Definitions 

J - The association numerical value is an estimated quantity. 

R - The data are unusable (the compoundfanalyte may or may not be 
present). Resampling and reanalysis are necessacy for verification. 

U - The compoundanalyte was analyzed for, but not detected The 
associated numerical value is the sample quantitation limit. 

U7 - The compound~analyte was analyzed for, but not detected. The sample 
quantitation limit is an estimated quantity. 



DATA QUmCATION SUMMARY 

Ceimic / Maxwell S-Cubed Division - Appendix IX CLP Organics and lnorganics 

VOLA TEE ORGANICS 

I.) Holding Times: 

The holding time fiorn sampling date to analysis date was 29 days for field blank 506FW00104. which 
exceeded by more than 2X the 14 day holding time. The positive result for chloroform in this sample 
was flagged as estimated (J) and all other d t s ,  which consisted entirely of non-detects, were 
rejected (R). 

All GC / MS T h g  criteria were met, so no action was required 

ID.) Calibration: 

Initial Calibration: 

The average Relative Response Factors (RRF's) were below the 0.050 QC limit for the standards 
analyzed on 10/18/96 on insmment HP for the following compormds: 

acrolein 
propioni trile 
acetoni trile 
1.4dioxane 
isobutyl alcohoI 

All results for these compounds in the SDG samples, which consisted entirely of nondetects, were 
rejected (R). 

Continuing Calibration: 

The Relative Response Factors (RRFs)  were below the 0.050 QC limit for the standard analyzed on 
10122196 at 23:47 on instmment HP for the following compounds: 



propionitrile 
acetonitrile 
1,4-dioxane 
isobWI alcohol 

The nondetect results for these mmpounds in the associated samples were previously rejected based 
on low RRFs in the initial calibration. No hther action was necessary. 

The Relative Response Factors (RRF's) were below the 0.050 QC limit: for the standad analyzed on 
10/23/96 at 1659 on instnrment I 3  for the following compounds: 

' Ihe non-detect results for these compounds in the associated samples ~wim previously rejected based 
on low RRFs in the initial calibration. No M e r  action was required. 

N.) Blanks: 

Method Blanks: 

There were no positive detections in the method blanks. No action was taken 

D e i o d  Water, Equipment Rinsate and Field Blanks: 

Chloroform was detected at 14 u& 12 uglL and 13 u& respectively, in deionized water blank 
506DW00104, equipment rinsate blank 506EW00104 and field blank 506FW00104. Since there were 
no positive results in the associated samples for this compound, no action was necessary. 

V.) Swogate Recoveries: 

All Surrogate Recovery criteria were met, so no action was required. 

VI.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

All MS 1 MSD criteria were met. No action was r q d .  

VIT.) Laboratory Control Samples (LCS): 

Four LCS's were analyzed for t h i s  SIX. All Recovery criteria were met. No action was taken 

m.) Field Duplicates: 

There were no field duplicate samples in this SDG. No action was required- 



IX) h t e d  Standards Performance (ISTD): 

All Internal Standads Performance criteria were met, so no action was mpmd 

X) TCL C o r n ~ ~ l ~ ~ l d  Identification: 

All TCL Compound Identification criteria were met, so no action was taken 

XI.) Compound Qmntitation and Reported Contract Rapred Quantikhon Limits (CRQL's): 

Sample 039HW01104 was dilmed and reanalyzed because b e m e  (200 6) w at the same 
concentration level as the highest calibration standard. The result for the dilution verified the o r i d  
analysis. The dilution value was not tmmcribed to the original sample data. All CRQL criteria were 
met, so no action was necessary. 

XII.) Tentatively Identified Compounds (TIC'S): 

A11 TIC Identification criteria were met, so no action was requid  

XEI.) System Performance: 

All System Performance criteria were met. No action was taken. 

XIV.) Overall Assessment of WGeneral: 

The nondetect results for acrolein, propionitrile, acetonitrile, 1,4-dioxane and isobutyl alcohoI were 
rejected in dl SDG samples because of low RRFs in the initial calibration. All non-detect results for 
field blank 506FW00104 were rejected because of excessive holding time to analysis. All other 
laboratory data were acceptable without qualification. 

SEIWyOL.4 TlL E ORGANICS 

I.) Holding Times: 

All Holding Time criteria were met, so no action was taken 

It.) GC / MS Tuning: 

AII GC / MS Tuning criteria wae met, so no action was required 

Ill.) Calibration: 

Initial Calibration: 

The Percent Relative Standard Deviation (YXSD) for 3-nimaniline was 37.7% which exceeded the 
30% QC limit for the standards analyzed on 10/3/96 on hstrument HF7. Since t h ~ s  compound was 
not detected in the associated samples, no action was necessary. 



?he Percent Relative Standard Deviations (o/&RSDs) for he;mchlorocyclo~ene (47.00/0), 
phenanthrene (3 1.3%) and methapydene (37.4%) exceeded the 30% QC limit for the standards 
analyzed on 11/4/96 on instnrment HW. Since there were no positive detections of these compomds 
in the associated samples, no action was necessary. 

Conrinujr~g Calibration: 

The Percent Differences (O/aDts) exceeded the 25% QC limit for the standard analyzed on 10131196 at 
1454 on instnunent WP7 for the following compounds: 

The nondetect d t s  for these cumpounds in associated sample 039HW00304 were flagged as 
&d 0. 

'Ihe Percent Differences (Yaps) exceeded the 25% QC limit for the standard anal* on 11/11/96 at 
14:44 on imbmrmt HW for the following compounds: 

2,2'-oxybi( lchloropropane) 35.90? 
a,aaimethylphenethyhmhe 34.5% 
benzoic acid 52.9% 
pphenyienediamine 27.4Y0 
isosa£role 89.1% 
2.4dinitrophenoi 34.9% 
4-nitrophenoI 28.m 

The non-detect results for these compounds in associated samples 039HW001104 and 
039WW01104DL were flagged as estimated (Wj. 

rV.) Blanks: 

Method Blank: 

There were no positive detections in the method blank No action was required. 

Deionized Water, Equipment Rinsate and Field Blanks: 

There were no positive detections in the three field blanks in this SDG. No action was required. 

V.) Surrogate Recoveries: 

All Surrogate Recovery criteria were met. No action was taken. 



VI.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

MS / MSD anaIyses were not pesformed in this -on of the SDG. No action was necessary. 

VII.) Laboratory Control Samples (LCS): 

Three LCS's were analyzed in this SDG. All Percent Recovery criteria were met. No action was 
taken. 

WU.) Field Duplicates: 

'There were no field duplicate samples in this SDG, so no action was requmd 

IX) hternal Standards Performance (ISTD): 

All T n r d  Standards Performance criteria were met, so no action was required 

X) TCL Compound Identification: 

All TCL Compound Identification criteria were met, so no action was taken. 

XI.) Compound Quantitation and Reported Contract Quantitation Limits (CRQL's): 

The concentration of naphthalene in sample 039HW01104 exceeded the standard calibration range. 
The concentration of this compomd in the origid analysis was replaced by the validator with the 
diluted sample (039HW01104DL) result with appmpriate qualifiers. 

XU.) Tentatively Identified C o p m d s  (TIC'S): 

All TIC Identification criteria were met, so no action was r e q d  

MI.) S p m  Performance: 

All System Performance criteria &re met. No action was taken. 

XIV.) O v d i  Assessment of DataGeneral: 

All laboratory data were acceptable with qualifications. 

PEYTICIDB/KB's 

I.) Holding Times: 

All Holding Time criteria were met, so no action was required. 



. hstmnent Performance: 

All hmmmnt Performance criteria were met. No action was necessary. 

ID.) Calibration: 

Initid Calibration: 

Al.1 Initial Calibration criteria were met, so no action was necwary. 

Continuing Calibration: 

All Continuing Calibration criteria were met. No action was required 

IV.) Blanks: 

Method Blank: 

There were no positive detections in the method blank No action was mpird 

Deionized Water, Equipment Rinsate and Field Blanks: 

There were no positive detections in the three field Hanks. No action was necessary. 

V.) Surrogate Recoveries: 

AI1 Surrogate l2ecovery criteria were met. No action was required, 

VI.) Laboratory Control Samples (LCS): 

Two LCSs were analyzed by the Iaboratory. All Percent Recovery criteria were met. No action was 
taken 

W.) Matrix Spike / Matrix Spike Duplicate @IS / MSD): 

MS / MSD analyses were not performed in this fraction of the SDG. No action was required. 

VIII.) TCL Compound Identification: 

PesticideRCB Identification Summary (PIS): 

All PIS Identification criteria were met. No action was required 

IX) Field Duplicates: 

There were no field duplicate samples in t i i s  SDG. No action was necessary. 



X) Pesticide Cleanup Check 

FIorisil Cartridge Check: 

All criteria wae met, so no action was taken 

Gel Permeation Chromatography (GPC): 

GPC sample cleanup was not r q m d  for this SlG. No action was necessary. 

XI.) Overall Assessment of Data~Gend: 

All laboratory data were auqtable withoui qualification. 

TOTAL METALS AND CYANIDE 

I.) Holding T I :  

All Holding Time criteria were met, so no action was taken. 

) Calibration: 

All Initial and Continuing Calibratron criteria were met. No action was required. 

The following blank results represent the highest detections associated with the samples and were used 
for data qualification: 

Blank 

CCBl 
F W  
EW 
FW 
FW 
Fw 
C a l l  
DW 
DW 
CCBl 
CCBI 
FW 
PBW 
F W  
ICB 
DW 

Analvre 
.aluminum 
barium 
beryllium 
cadmium 
calcium 
chromium 
cobalt 
copper 
iron 
magnesium 
nickel 
potassium 
silver 
sodium 
thallium 
zinc 

Action J eve1 
7.75 u g L  
3.30 ug/L 
1-05 ug/L 
1.45 ug/L 
314 ugfl, 
4.30 ug/L 
5.00 ug/L 
192 ug/L 
231 ugk 
76.0 ug/L 
3.00 uglL 
565 u@L 
22.9 ug/L 

33800 ug/L 
21.5 uglL 
51.5 ug/L 



CCB = Continuing Calibration Blank, PBW= Preparrttion Blank (Water), 
ICE = Initial Calibration Blank, DW = Deionized Water Blank (506DW00104), 
EW = Equ~prnent Rinsate Blank (506EW00104), FW = Field Blank (506EW00104) 

All r d t s  greater than the D L  but less than 5X the b h k  amomts (Action Level, ug/L for water 
samples) for which the c u ~ t e d  blank was an associated calibration, preparation, deionized water, 
equipment h t e  or field blank were flagged as undetected 0. 

The following analytes had negative results with absolute values greater than the D L  in the continuing 
calibration bl& (CCB1s): 

l3!akm 
CCBI arsenic 

- 
-3.00 u@L 

CCB2 zinc -3.20 ugL 

All associated positive sample results less than 5X the absolute value of the negative blank results and 
all associated non-detects were flagged as estimated (J) and CUJ). . 

W.) ICP Interference Check Sample Results: 

All Percent Recovery criteria were met, so no action was taken. 

The following analytes were detected in ICS Solution A at positive c o n c e n ~ o m  p t e r  than the IDL: 

arsenic 
manganese 

2ug/L 

selenium 
5 

thallium 
4ug/L 

11 ugk 

n e s e  analytes should not be present. Since neither aluminum, calcium, iron nor magnesium was 
present in the samples at a concentration cornpaable to or greater than the amount in Solution A, no 
action was required 

Negative results were observed in ICS Solution A at an absolute concentmiion greater than the D L  for 
the foIlowing analytes: 

bayllium 
cadmium 
chromium 
cobalt 
*PP 
nickel 
silver 
sodium 
tin 
vanadlum 

Since neither aluminum, calcium iron nor magnesium was present in the samples at a concentration 



comparable to or greater than the mount in Solution A, no action was required. 

V.) ICP Serial Dilution Analysis: 

The ICP Serial Dilution Analysis Percent Merences (YdD's) for a l u m  (38.8%). silver (16.1%) 
and sodium (36.6%) exceeded the 10% QC limit for dilution sample GDAGW00204L. All positive 
results for these analytes in the associated samples wae flagged as estimated (J). 

VI.) Laboratory Control Samp1es (LCS): 

All LCS Recovery criteria were met. No action was requki 

VII.) Duplicate Sample Analysis: 

The Relative Percent Difference (RPD) was 36.1% for a l b  in duplicate sample 
GDAGW00204MD, which exceeded the 20% QC limit fm water samples. The positive result for this 
a n a l p  in associated samples 039HW00304, 039HW01104 and GDAGW00204 were flagged as 
estimated (J). 

VIII.) Spike Recovery: 

The Percent Recovery (%) of dumjnum was -71.4% for spiked sample GDAGW00204S, which was 
below the 75-125% QC limits. ?he positive results for this d y t e  in associated samples 
039HW00304,039HW01104 and WAGWOO204 were previously qualified based on Duplicate Sample 
criteria. No M e r  action was necessary. 

IX) Field Duplicates: 

Field duplicate samples were not analyzed in this SDG. No action was taken. 

X) Graphite Fumace Atomic ~bsorption QC (GFAA): 

Graphite Fumace analyses were not used for the samples in this SDG. 

XI.) Sample Result, Calculatioflmcription Verification: 

All criteria were met. No action was required 

XII.) Quarterly Verification of Lnsmental Parameters: 

All criteria were met, so no action was taken. 

m.) Overall Assessment of Data/General: 

All laboratory data were acceptable with qualifications. 



NEXA VALEAT CHROMRM @kxaCr) 

I.) Holding T i :  

All Holding Time criteria were met, so no action was taken. 

TI.) Calibration: 

AI1 Initial and Continuing Calibration criteria were met, so no action was taken. 

III.) Blanks: 

Method Blanks: 

Hexavalent chromium was not detected in the method blanks. No action was necessary. 

Deionized Water, Equipment W e  and Field Blanks: 

Hexavalent chromium was not d e t d  in the three field blanks. No action was necessary. 

IV.) Laboratory Check Samples (LCS): 

A1 LCS Percent Recovery criteria were met, so no action was required. 

V.) Duplicate Sample Analysis: 

All Duplicate Sample Analysis criteria were met. No action was taken. 

VI.) Matrk Spike Recovery (MS): 

A l I  IvE Recovery criteria were met. No action was mpmL 

W.) Field Duplicates: 

Field duplicate samples were not analyzed in this SDG. No action was necessary. 

VIX.) Overall Assessment of Data.GeneraI: 

All laboratory data were acceptable without qualification. 

CHLORIDES 

I.) Holding Ties: 

All Holding Tune criteria were met, so no action was taken. 



II.) Calibration: 

All Initial and Continuing Calibration criteria were met, so no action was taken. 

ID.) Blanks: 

Chlorides were detected at 2.0 mg/L in method blanks. The field blank was used for blank qualification. 
No M e r  action was necessary. 

Deionized Water and Equipment Rinsate Blanks: 

Chlorides were detected at 19.0 mg/L and 21.0 rngiL, mpxhvely, jn deionized water blank 
506DW00104 and equipment rinsate blank 506EW00104. The field blank was used for blank 
qualification. No fbther action was nemsay. 

Field Blank: 

Chlorides were detected at 23.0 mg/L in field blank 506FW00104. ?he positive d t  for chlorides in 
associated sample 039HW00304, which was less than 5X the blank amamt, was flagged as undetected 
(U) with the detection limit being raised to the amallnt of contamination in the sample. No M e r  
action was required 

IV.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

All Duplicate Sample Analysis criteria were met. No action was taken. 

VI.) Matrix Spike Recovery (MS): 

All MS Recovery criteria were met. No action was required 

VII.) Field Duplicates: 

Field duplicate samples were not anal@ in this SDG. No action was necessary. 

Wt.) Overall Assessment of DataGeneral: 

All laboratory data were acceptable with qualification. 

SULFA TEY 

I.) Holding Times: 

All Holding Time criteria were met, so no action was taken. 



) Calibration: 

All Initial and Continuing Calibration criteria were met, so no action was taken 

Method Blanks: 

Sulfates were not detected in the method blanks. No action was necessary. 

& i o d  Water, Eypment Rinsate and Field Blanks: 

Sulfates were not detected in the equipment rinme blank Sulfates w e  detected at 10.0 mg/L in both 
deionized water blank 506DW00104 and field blank 506FW00104. The positive result for sulfates in 
associated sa1q1e 039HW00304, which was less than 5X the blank amounts, was flagged as undetected 

with the detection limit being raised to the amount of contamhalion in the sample. No further 
action was required. 

IV.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria wefe met, so no action was necessary. 

V.) Duplicate Sarnple Analysis: 

All Duplicate Sample AnaIysis criteria were met. No action was taken. 

VI.) Matrix Spike k v e r y  (36): 

A11 MS Recovery criteria were met. No action was required. 

W.) Field Duplicates: 

Field duplicate samples were not analyzed in this SDG. No action was necessary. 

W.) Overall Assessment of DataIGeneral: 

All laboratory data were acceptable with qualifkation 

TOTAL DISSOL VED SOLIDY (Tm) 

I.) Holding limes: 

All Holding T i e  criteria were met, so no action was taken. 

II.) Calibration: 

All Initial and Continuing Calibration criteria were met, so no action was taken 

12 



ID.) Blanks: 

Method Blanks: 

IDS was not detected in the method blanks. No action was necessary. 

Deiorvzed Water and Fieid Blanks: 

TDS was detected at 30.0 mg/L in deionized water b i d  5MDWO0104 and 28.0 mg1L in field blank 
506FW00104. Since the equipment rinsate blank was used for blank qualifications, no fintha action 
was necessary. 

Equipment Rinsate Blank: 

TDS was detected at 86.0 m a  in field blank 506FW00104. The positive detections of TDS in 
associated samples 039HW00304 and 039HW01104, which were less than 5X the blank amount. were 
flagged as undetected (U) with the detection limit being raised to the amount of contanination in each 
sample. No further action was rcxpmd 

PI.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

All Duplicate Sample Analysis criteria were met. No action was taken. 

VI.) Matrix Spike Rrxovery (MS): 

MS analysis was not required for TDS. No action was r e q d  

W.) Field Duplicates: 

Field duplicate samples were not analyzed in this SDG. No action was necessary. 

VIII.) Overall Assessment of Data/Gend: 

All laboratory data were acceptable with qualifications. 



VALIDATA 
Chemical Services, Xnc. 

P. 0. Box 930422, Norcross. GA 30093 
(770) 923-3890 
(770) 923-8769 (Fax) 

COMeANY: 
sm NAME: 
SERVICE ORDER NUMBER: 
CONTRA- LAB: 
QAIQC LEVEL: 
EPA METHOD: 
VALIDATION GUIDELINES: 

SAMPLE MATRE 
TYPES OF ANALYSES: 

DATA VAIJDAllON SUMMARY 
REPORT 

Ensafe / Allen & Hoshall 
CharIeston Naval Base, Zone A 
0163 
Ceirnic 1 Maxwell, %Cubed Division 
EPA Level ID 
EPA SOW 3-90 or SW-846 
Ui'PA CLP N&.onal F m t i o d  GuideZiner for Ogmic &a 
Review, 1994; i X W A  CLP Ncdrcdrod Functional Guicieiines for 
ImrgamaMc Data Review, 1994 
water 
Volatile Organics, Semivolatile Organics, PesEicidesPCB's, 
Total Metals, Cyanide, Hexavalent Chromium (HexaCr), 
Chlorides, Sulfates, Total Dissolved Solids (IDS) 

SDG NUMBER 6434 O v e l  m) 

Client 
Sample # 
039GW00604 
039GW00704 
039GW00804 
039GW00904 
039GWO 1004 
039GW01104 
039GWO 1 104DL 
039GW01204 
03%W01204RE 
039GW08DO4 
039GWO8D04RE 
039GW12D04 
039GW12104 
039GW 12I04DL 
039GW 12I04RE 
505GWOO 104 
506GW00104 
GDAGWOO104 

Lab 
M 
6434-06 
6437-01 
6437-02 . 

6437-03 
6437-04 
6450-06 
6450-06DL 
6458-03 
6458-03RE 
6450-03 
H50-03RE 
6458-05 
6458-04 
6458-04DL 
@5&04RE 
6443-0 1 
6434-02 
6450-01 

2dmX 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
water 
Water 
Water 
Water 
Water 
Water 

Volatile 



Client Lab 
M 
GDAGW00304 

w 
6458-0 1 

GDAGWOlD04 645042 
GDAGWO3D04 6458-02 
039DW 12104 6458-06 
039DW 12IWRE 6458-06RE 
039EW 12104 645807 
039FW12104 6458-08 
039FW12104RE 6458-08RE 
039TWOlOO4 6437-05 
039TWo1104 6450-06 
039TW12D04 6458-09 
506TW00104 6434-07 
GDAGWO3D04MS 6458-02MS 
GDAGW03W4MSD 645 8-02MSD 

Client 
w 
039GWOO604 
03 9GW00704 
039GW00804 
039GW00904 
039GWO 1004 
039GW01104 
039GWO 1204 
039GWO8D04 
039GW12D04 
039GW 12104 
505GW00104 
506GW00104 
GDAGWOO104 
GDAGW00304 
GDACrWOlD04 
GDAGWO3D04 
039DW12104 
039EW12104 
039Fw12I04 
GDAGWO3D04MD 
GDAGWO3D04MS 

Client 
Sample # 
039GW00604 
039GW00704 
039GW00804 
039GW00904 
039GW01004 
039GWO 1 104 
039GWO 1204 

Lab 
w 
6434-06 
6437-01 
6437-02 
6437-03 
6437-04 
6450-06 
645&03 
6450-03 
6458-05 
6458-04 
6443-0 1 
6434-02 
6450-01 
6458-01 
6450-02 
645 8-02 
6458-06 
645807 
6458-08 
645 8-02MD 
6458-02MS 

Lab 
w 
6434-06 
6437-01 
6437-02 
6437-03 
6437-04 
6450-06 
6458-03 

Manix 
water 
Water 
Water 
water 
Water 
Water 
water 
water 
water 
Water 
Water 
Water 
Water 
Water 

Matrix 
water 
Water 
Water 
Waler 
Water 
Water 
Water 
Water 
water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
W m  
Water 
Water 

Matrix 
Water 
Water 
Water 
water 
Water 
Water 
Water 

Volatile 

Total 
Metals 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
+ 
+ 

Semi- 
volatiles 

Pesticides/ 
PCB's 



Client 
M 
039GW08D04 
039GW12D04 
03 9GW 1x04 
GDAGW00104 
GDAGW00304 
GDAGWOlrn 
GDAGW03D04 
039DW 12104 
039EW12104 
039FW12104 
GDAGWO3D04MD 
GDAGW03D04MS 

Lab 
w 
6450-03 
6458-05 
6458-04 
645M1 
645 8-0 1 
6450-02 
6458-02 
6458-06 
645807 
6458-08 
6458-02MD 
645 8-02MS 

Matrix 
wata 
wata 
Water 
water 
water 
water 
Water 
Water 
Water 
water 
W m  
Water 

Chlorides 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
+ 
f 

+ = Non-billable analysis 

DL = DILUTION, DW = DEIONIZED WATER BLANK, EW = EQUJPMENT NNSATE BLANK. 
F W  = FIELD BLANK, MD = MATRIX DWCATE, MS = MATRDZ SPIKE, MSD = MATRTX 
SPIKE DUPUCATE, RE = REANALYSIS 

DATA REVIEWER(S): Mavin L. Smith, Jean M Delah i t  
/I 



Data Qualifier Delinitions 

J - The association numerid value is an estimated quantity- 

R - The data are unusable (the compound~adyte may or may not be 
present). Resampling and r d y s i s  are necessary for verification. 

U - The compodanalyte was analyzed for, but not detected The 
associated numerical value is the sample quantitation limit. 

UJ - The compoundlanalyte was analyzed for, but not detected The sample 
quantitation limit is an estimated quantity. 



DATA QUALEICATION m Y  

Ceimic / Maxwell, !%Cubed Division - 6434 CLP Organics and Inorganics 

SAMPLES: 039GW00604,039GW00704,039GW00804,039GW00904,039GW01004, 
039GW0 1 104,039GW01104DL, 039GWOf 204, 039GW01204RE, 039GWOSW4, 
039GWOSM)4RE, 039GW12D04, 039GW12104, 039GW12T04DLy 039GW12104RE. 
505GW00104,506GW00104, GDAGW00104, GDAGW00304, GDAGWOlD04, 
GDAGWO3D04, 039DW12104,039DW12104RE, 039EW12I04, 039FW12104, 
039FW12104RE, 039TW01004, 039TW01104,039TW12D04, 506TWOO 104, 
GDAGW03D04MS, GDAGWO3D04MSD, GDAGWO3D04MD 

VOLA TLLE ORGA NiCS 

I.) Holding T m :  

All Holding Time criteria were met. No action was taken 

All GC I MS Tuning criteria were met, so no action was required 

m.1 Calibration: 

Initial Calibration: 

The Percent Relative Standard ~eviadon ( Y a D )  for tmm- 13-dichloropropene was 3 1 .Y/o ffor the 
standards analyzed on 10191% on instrument W4, which exceeded the 3W QC limit. Since there were 
no positive detections of t h ~ s  conpound in the SDG samples, no action was necessary. 

Continuing Calibration: 

The Percent Difference (?XI) for Zbutanone was 26.5% for the standard analyzed on 10115/96 at 03:40 
on instnrment HP4. which exceeded the 25% QC Iirnit. All d t s  for this compound in the associated 
samples. which consisted entirely of nondetects. were flagged as estimated 0. The associated 
samples were 039GW00704, 039GW00804,039GW00904 and 039GWO1004. 

The Relative Response Factor CRRF) was 0.041 for 2-chloroethyl vinyl ether, which was below the 
0.050 QC limit for the standard analyzed on 10/16/96 at 1957 on htmment NP4. The nondetect 
results for this compound in associated sample 506GW00104 and trip blank 506TW00104 were rejected 
@I- 

The Percent Difference ('%&) for 2-chloroethyl vinyl ether was 50.7% for the standard analyzed on 
10116196 at 19:57 on instrument HP4, which exceeded the 25% QC h i t .  The non-detect sarnple d t  



for this compound was previously rejected based on a low RRF in this calibration. No m e r  action 
was r e q d  

The Relative Response Factor (RR,F') was 0.048 for 2-chloroethyl vinyl ether, which was below the 
0.050 QC limit for the standard analyzed on 101171% at 16:23 on imtmmmt HP4. The nondetect 
results for this C U ~ L I I I ~  in associated samples 039GW01104,039GW08D04, GDAGWOO104 and trip 
Mank 039TW01004 were rejected (R). 

The Percent Differen= (YdYs) for Z-chloroethyI vinyl ether and bromfonn ulere 42.W and 28.3% 
respectively, for the standard analyzed on 10117/% at 16:23 on instnrment HP4, which exceeded the 
25% QC limit. The non-detect d t s  for 2chloroetbyl vinyl ether were previously rejected based on a 
low RRF in this calibration The resuits for bromofom in associated samples 039GW01104, 
039GW08D04 and GDAGW00104, which consisted entirely of nondetects, were flagged as estimated 
w. 
The P m t  Merences (YclD's) exceeded the 25% QC limit for the standard anal@ on 10/W% at 
02:58 on instrument HP4 for the following compounds: 

2-chloroethyl viny1 ether 38.3% 
2 - b ~ o n e  -- 29.4% 
vinyl acetate 36.5% 
bromoform 43.3% 

The non-detect results for these tmnpds in the associated samples were flagged as estimated 0. 
The associated samples were 039GW00604,039GWO1204, 505GW00104, GDAGW00304. 
GDAGWO ID04 and WAGW03D04. 

The Percent Differences ( 0 ' s )  for chloromethme (26.7%) and vinyl acetate (43.6%) exceeded the 
25% QC limit for the standard analyzed on 10/24/96 at 19:06 on instnrment HP4. The nondetect 
results for these cumpounds in the associated samples were flagged as estimated 0. ?he associated 
samples were 039GW12M)4, 039GW 12104, 039GW12IMDL and 03W01104DL. 

N.) Blanks: 

Method Blanks: 

There were no positive detections in the method blanks. No action was taken. 

Deionized Water, Equipment Rinsate and Field Blanks: 

Chloroform was detected at 7 ug/L 11 ug/L and 12 ugk, respectively, in deionized water blank 
039DW12104, equipment rinsate blank 039EW 12104 and field blank 039FW12104. Since there were no 
positive results for this compound in the associated samples, no action was n-. 

V.) Surrogate Recoveries: 

AlI Surrogate Recovery criteria were met, so no action was requird 



VI.) Matrix Spike / Matrix Spike DupIicate (MS / MSD): 

All MS / MSD criteria were met. No action was r q m d  

) Laboratory Control Samples (LCS): 

Six LCSs w e  analyzed in this SDG. All Recovery criteria were met. No action was taken. 

Wt.) Field Duplicates: 

There m no field duplicate samples in this SDG. No action was required 

K) I n t d  ?dadads Performance @XD): 

AU Internal Standards Perfbmmce criteria were met, so no action was r@ 

X) TCL Compound Idenlif~don: 

AlI TCL Compound Idenlif~cation criteria were met, so no action was taken. 

XI.) Compound Quantitation and Reported Contract Fbpmd Quanhtation Limits (CRQL's): 

Sample 039GW01104 was diluted and reanaiyzed because the concentration of benzene exceeded the 
standard calibration range. The value for this compomd in the original sample was replaced with the 
dilution value from sample 039GW01104DL with appropiate flagging. 

Sample 039HW12104 was diluted and reanalyzed because the concentration of cis-12-dichlomthene 
exceeded the standard calibration range. The value for this compound in the origrnal sample was 
replaced with the dilution value fiom sample 039GW12104DL. All other CRQL criteria were met, so no 
further action was necessary. 

) Tentatively Identified Compounds (TIC'S): 

All TIC Identification criteria &e met, so no action was required. 

XIII.) System Performance: 

All System Paformance criteria were met. No action was taken. 

XW.) OveraIl Assessment of WGeneral: 

The nondetect results for 2-chloroethyl vinyl ether were rejected in samples 039GW01104, 
039GW08D04, GDAGW00104, 506GW00104 and trip blanks 039GW01004 and 506TW00104 because 
of low RRFs in the continuing calibrations. A11 other laboratory data were acceptable with 
qualifications. 



S M O L A  TEE ORGANICS 

I.) Holding Times: 

The holding time from sample date to mxtmdon date was 12 days for simple 039GW12104RE. which 
exceeded the 7 day QC limit for water samples. All results for this sample, which consisted h e l y  of 
non-detects, were flagged as 0. 

11.) GC / MS Timing: 

AIl GC / MS Tuning criteria were met, so no action was required 

IU.) Calibration: 

Initial Calibration: 

The P m n t  Relative Standard Deviation (a/aRD) for 3 - n i t r e e  was 37.7% for the standards 
analyzed on 10/3/96 on imhment HF7, which exceeded the 30% QC limit. Since there were no 
positive detections of this compound in the associated samples, no -action was necessary. 

Continuing Calibration: 

The Percent Differences ( 0 ' s )  exceeded the 25% QC limit for the standard analyzed on 10/ 181% at 
11 :57 on im&unent HW for the following compounds: 

2,2'-oxybis( l -chlmpropane) 34.4% 
b i c  acid 29.W 
2.4-dinitrophenol 6 1.3% 
4.6aini-2-methylphenol 29.9% 
3,3'~cNorobenzidine 53.2% 

The non-detect results for these compomds in associated samples 039GW0704 and 039GW00804 were 
flagged as estimated (UJ). 

n.le Percent Differences (YaD's) exceeded the 25% QC Iimit for the standard andyzed on 10/21/% at 
1 152 on hsmnent HW for the following compounds: 

2.2'-oxybis(l -chloropropane) 33.7% 
benzoic acid 25.7% 
2.4-dinitrophenol 26.7% 
4-chloroaniline 35.1% 
3-nitroaniline 45.W 

The non-detect d t s  for these compounds in associated samples 039GW00904 and 039GW01004 were 
flagged as estimated 0. 



The Percent Differences (YaD's) e x d  the 25% QC limit for the s t d a d  analyzed on 10/23/96 at 
1227 on hsbmmmt HP5 for the following compounds: 

The non-detect r d t s  for these cumpounds in the associated samples were flagged as estimated wJ). 
The associated samples wae 039GW01104, 039GW01204,039GW12DOQ and 039GWOSD04. 

The Percent Differences (YaD's) exceeded the 25% QC h i t  for the standard a n a l p d  on 1111 1/96 at 
14: 14 on inshummt JiP7 for the following c o ~ u n d s :  

2,2'-oxybis(l -chlompropane) 46.5% 
benzoic acid 27.2% 
2,4initrtrophenoi 32.7% 

The non-detect results for these compounds in associated samples 039GW00604 and 506GW00104 were 
flagged as estimated 0. 

IV.) Blanks: 

Method Blanks: 

There were no positive detections in the method blanks. No action was required. 

Deionized Water, Equipment &mate and Field Blanks: 

There were no positive detections in the three field blanks in this SDG. No action was required 

V.) Surrogate Recoveries: 

The Surrogate Percent Recovaies (%R's) for phenold6 in samples 039GW00704 (96%), 
039GW01004 (99%) and 039GW0 1 104DL (98%) eexceeded the 10-94% QC limits. Since only one 
surrogate was outside the QC limits in the acid W o n  for each sample, no action was necessary. 

The Percent Recoveries (YaR's) were outside their respective QC limits in sample 039GW08D04 for the 
following surrogates: 



Since the 0/Xs were less than 100/0, all acid fi-action compounds in this sample, which consisted entirely 
of non-dekcts, were rejected (R). The recoveries were not improved in the reanalysis. 

The Percent Recoveries (YdR's) were outside their respective QC limits in sample 039GW01204 for the 
following swogates: 

Since the ' % I S  were less than 10?4, all acid &tion c o r n p o d  in this sample, which consisted entirely 
of non-detects, were rejected (R). 

VI.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

MS / MSD analyses were not perf& in this h d o n  of the SDG. No action was necessary. 

VII.) hbofiftary ComoI Samples (LCS): 

Three LCS's were analyzed in this SDG. AU Percent W v e r y  criteria were met No action was taken. 

W.) Field lkplicates: 

There were no field duplicate samples in this SDG, so no action was rqumd 

K) Internal Standards Performance (ISTD): 

All IntemaI Standards Performance criteria were met, so no action was required. 

X) TCL Compomd Identifrcation: 

A11 TCL Compound Identification criteria were met, so no action was taken 

XI.) Compomd Quantitation and Reported Contract Required Quantitation Limits (CRQL's): 

The concentration of naphthalene in sample 039GW01104 exceeded the standard cdibration range. 
The concentration of this compound in the origrnal analysis was replaced with the diluted sample 
(039GW01104DL) result with the appropriate flag (D). 

XII.) Tentatively Identified Compounds (TIC'S): 

All TIC Identifrcation criteria were met, so no action was required. 

X I . )  System Performance: 

All System P e r f m c e  criteria were met. No action was taken. 



XW.) Overall Assessment of DataGeneral: 

The o r i d  analyses of samples 039GW01204 and 039GW08DW were considered by the validator to 
be of preferable data quality as compared to the d y s e s  because of better hoIding times and smogate 
recoveries. The reanalysis of sample 039GW12104 was considered by the validator to be of preferable 
data quality as compared to the origmal analysis because of improved m g a t e  recoveries. 

All acid compound results in samples 039GW08D04 and 03!EW01204, which consisted entirely of 
non-detects, were rejected because of very low surrogate recoveries (less than 10°!). All other 
laboratory data were acceptable with qualifications. 

The holding time fiom sample date to reextraction date was 9 days for deionized water blank 
039DW12104RE and field blank 039FW12104RE, which exceeded the 7 day QC iimit for water samples. 
Since the two samples were field blanks, no action was necessary. 

II.) Instrument Performance: 

All Insbmamt Performance criteria were met. No action was necessary. 

Initial Calibration: 

All h t i a l  Calibration criteria were met. so no action was necessary. 

Continuing Calibration: 

All Continuing Calibration criteria were met. No action was required 

IV.) Blanks: 

Method Blanks: 

There were no positive detections in the method blanks. No action was required. 

Deionized Water. Equipment W e  and Field Blanks: 

There were no positive detections in the three field blanks. No action was necessary. 



V.) Surrogate Recoveries: 

The Surrogate Recoveries of dew:hlorobiphenyi (DCB) were below the 30-150% QC limits in deionized 
water blank 039DW12104 and field blank 039FW12104. S i  all Surrogate Recovery criteria were met 
for the reanalyses, which were chosen for validation, no action was taken. 

VI.) hkmratory Corn01 Samples (LCS): 

Two LCSfs were anal@ by the laboratory. AU Percat Recovery criteria were met. No action was 
taken 

W.) Matrix Spike / IvWk Spike Duplicate (MS / W): 

MS / MSD analyses were not @d in this £kction of the SDG. No action was requrred. 

Vm.) TCL Compound Identification: 

PesticidePCB Identification Summary (PIS): 

All PIS Identification criteria were met. No action was requkd 

IX) Field Duplicates: 

There were no field duplicate samples in this SDG. No action was necessary. 

X) Pesticide Cleanup Check: 

Florisil Cartridge Check: 

All criteria were met, so no action was taken. 

Gel Permeation Chromatography (GPC): 

GPC sample cleanup was not required for this SDG. No action was nemssary. 

XI.) Overall Assessment of l?ata/General: 

The renalyses of field blanks 039DW12104 and 039FW12104 were considered by the vdidator to be of 
preferable data quality as compared to the original analyses because of unproved surrogate recoveries. 
All laboratory data were acceptable without qualifications. 

TOTAL METALS AND CYANIDE 

I.) Holding Times: 

All Holding Time criteria were met, so no action was taken. 



II.) Calibration: 

All Initial and Continuing Caiibration criteria were met, No action was necessary. 

m.) Blanks: 

The following blank results represent the highest detections associated with the samples and were used 
for data qualification: 

Blank - 
CCB7 
DW 
ICB 
EW 
DW 
ICB 
em1 
PBW 
DW 
ICB 
DW 
EW 
CCB7 

Anal_vte 
aluminum 
baruim 
beryllium 
cadmiun 
calcium 
=QPPer 
magnesium 
manganese 
-cw 
potassium 
selenium 
sodium 
zinc 

Action Level 
1 170 u g L  
2.00 ug/L 
1.50 ugjL 
1.00 ugn. 
329 u@ 
175 ug/L 

59.0 u g L  
6.90 ug/L 
0.55 u& 
239 ugL 
13.5 u& 

36800 @ 
425 ug/L 

CCB = Continuing Calibration Blank, PEW= Prepamtion Blank (Water), ICB = Initial 
Calibration Blank, DW = Deionized Water Blank (039DW12104), EW = Equipment Rinsate 
Blank (039EW12104), FW = Field Blank (039FW12104) 

All results W e r  than the D L  but less than 5X the blank amounts (Action LRvel, u& for water 
samples) for which the contaminated blank was an associated calibration, prepation, deionized water, 
equipment rinsate or field blank were flagged as undetected 0. 

The following analytes had negative results with absol~e values greater than the DL: 

Blank - 
CCB3 
c w  
c w  
c a  
PBW 
CcB4 
CCB7 
c m  
CCB11 
c m  

Analvte 
aluminum 
beryllium 
calcium 
chromium 
cobalt 
nickel 
potassium 
silver 
sodium 
tin 



CCB = Continuing Calibration Blank PBW = Preparation Blank (Water) 

All associated positive sample results less than 5X the absolute value of the negative blank d t s  and 
all associated non-detects were flagged as estimated (J) and CUJ). 

IV.) ICP Interference Check Sample Results: 

All f ercent Recovery criteria were met, so no action was taken, 

The following analytes were detected in ICS Solution A at conmdmtions greater than the IDL: 

antimony 
arsenic 
cadmium 
-m 
potassium 
selenium 
thallium 
tin 
zinc 

These analytes should not be present. Since neither alumhum, calcium, icon nor magnesium was 
present in the sampies at a concentdon comparable to or greater than the amount in Solution A, no 
action was required 

Negative resutts were observed in ICS Solution A at an absolute c o n d o n  greater than the D L  for 
the following analytes: 

barium 
chromium 
cobalt 
'wp=r 
Iead 
nickel 
silver 
sodium 
vanadium 

Since neither aluminum, calcium, iron nor magnesium was present in the samples at a concentration 
comparable to or greater than the amount in Solution A, no action was required 

V.) ICP Serial Dilution Anatysis: 

The ICP Serial Dilution Analysis Percent Differences (YaD's) for potassium (38.4%) exceeded the 100/o 
QC limit for dilution sample GDAGWO3D04L. All positive d t s  for this analyte in the associated 
samples were flagged as estimated (J). 



W.) Wratory Control Samples WS): 

All LCS Recovery criteria were met. No action was required. 

W.) Duplicate Sarrrple Analysis: 

All Duplicate Sample Analysis criteria were met. No action was necessary. 

Vm.) Spike Recuvery: 

The Percent Recoveries (YQR's) were outside the 75-125% QC limits for the following analytes: 

Analvte 
antimony 
arsenic 
ci'pper 
iron 
lead 
-gan='= 
me=''Y 
silver 
thallium 
zinc 

Ali positive results for silver in the SDG samples were flagged as estimated (J). AU positive and 
nowdetect results for iron, manganese and mercury in the samples were flagged as estimated (J) and 
0. All positive r d t s  for antimony, arsenic, copper, lead, thallium and zinc in the samples were 
flagged as estimated (J) and all non-detect results for these analyes in the samples and field blanks were 
rej~ted (R) since the YaR's were less than 30?/0. 

IX) Field Duplicates: 

Field duplicate samples were not analyzed in this SDG. No action was taken 

X) Graphite Furnace Atomic Absorption QC (GFAA): 

Graphite Furnace analyses were not used for the samples in this SDG. 

XI.) Sample Result, Calculation/Transcription Verification: 

All criteria were met. No action was required 

XII.) Quarterly Verification of Instnrmental Parameters: 

All criteria were met, so no action was taken. 



XKI.1 Overall Assessment of WGeneral: 

The mn-detect results for antimony, arsenic, copper, lead, thallium and zinc were rejected in all SDG 
samples because of matrix spike recoveries of less than 300/a AU other laboratory data were acceptable 
with qualifications. 

HEXA VALENT CHROMKM (Hexdr)  

I.) Holding T i :  

All Holding Time criteria were met, so no action was t .  

II.) Calibration: 

A11 Initial and Continuing Calibration criteria were met, so no action was taken 

Ill.) Blanks: 

Hexavalent chromium was not detected in the method blanks. No-action was necessary. 

Deionized Water, Equprnent Rinsate and Field Blank 

HexavaIent chromium was not detected in the three field blanks. No action was necessary. 

W.) Laboratory Check Samples (LCS): 

AH LCS Percent Recovery criteria were met, so no action was requmd 

V.) Duplicate Sample Analysis: 

All Duplicae Sampie Analysis criteria were met. No action was taken. 

VI.) Matrix Spike Recovery (MS): 

All MS Recovery criteria were met. No action was required 

VII.) Field Duplicates: 

Field duplicate samples were not analyzed in t h ~ s  SDG. No action was necessary. 

VIE.) Overall Assessment of DatatGeneral: 

All Iaboratory data were acceptable without qualification. 



CHLOiUDD 

I.) Holding T i :  

All Holding Time criteria were met, so no action was taken 

II.) Calibration: 

All Initial and Continuing Calibration criteria were met, so no action was taken 

ID.) Blanks: 

Method Blanks: 

Chlorides were not detected in the method blanks. No action was necessary. 

Deionized Water Blank: 

Chlorides were detected at 26.0 mg/L in deionized water blank 039DW12IM. The positive detections of 
chlorides in associated samples 039GW00804, 039GW01204, 039GW12W4 and 039GW12104, which 
were less than 5X the blank amount, were flagged as undetected 0 with the detection limit being 
raised to the amount of contamhation in each sample. 

Equipment Rinsate and Field Blanks: 

Chlorides were detected at 26.0 mg/L and 25.0 mgL, respecbvely, in equipment rinsate blank 
039EW12104 and field blank 039FW12104. The deionized water blank was previously used for blank 
qualification No further action was necessary. 

TV.) Laboratory Check Samples (LCS) :  

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) DupIicate Sample Analysis: 

All Dupliate Sample Analysis criteria were met. No action was taken. 

VI.) Matrix Spike Recovery (MS): 

All MS Recovery criteria were met. No action was required 

W.) Field Duplicates: 

Field duplicate samples were not analyzed in this SDG. No action was necessary. 

VIII.) Overall Assessment of DatalGeneral: 

All laboratory data were acceptable with qualifications. 
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S U L F A T .  

1.) Holding Tm: 

AU Holding Time criteria were met, so no action was taken. 

It.) Calibration: 

NI Initial and Continuing Calibration criteria were met, so no action was taken. 

m.) Blanks: 

Method Blanks: 

SuIfates were not detected in the method blanks. No action was necessary. 

Deionized Water, Equipment Rinsate and Fidd Blanks: 

Sulf.ates were not detected in the three field blanks. No action was rq i red  

rv.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

All Duplicate Sarnple Analysis criteria were met. No action was taken. 

W.) Matrix Spike Recovery (MS): 

All MS REcovery criteria were met. No action was required 

VII.) Field DupIicates: 

Field duplicate samples were not analyzed in this SDG. No action was necessary. 

VIII.) Overall Assessment of DatalGeneral: 

AII laboratory data were acceptable without qudification. 

TOTAL DISSOL V D  SOLILXS (TLXS) 

I.) Holding Times: 

All Holding T i  criteria were met, so no action was taken. 



. Calibration: 

All Initial and Continuing Calibration criteria were met, so no action was talcen 

m.> Blanks: 

Method Blanks: 

TDS was not detected in the method blank. No action was necessary. 

Deionized Water Blank- 

TDS was detected at 46.0 mg/L in deionizsd water blank 039DW12104. The positive detections of TDS 
in associated samples 039GW00904, 039GW01004,039GW01104 and 0 3 9 0 1 2 0 4 ,  which were less 
than 5X the blank amom were flagged as undetected 0 with the detection limit beiig raised to the 
amount of contamination in each sample. 

Equipment Rimate and Field Blanks: 

TDS was detected at 34.0 m& in equipment rinsate blank 039EW12104 and 24.0 mgk in field blanli 
039FW12104. Since the deionized water bIank was previously used for blank qualifications, no M e r  
action was necessary. 

N.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate SampIe Analysis: 

All Duplicate Sample Analysis criteria were met. No action was taken. 

VI.) Mabix Spike k v a y  (MS): 

MS analysis was not required for-TDS. No action was required. 

W.) Field Duplicates: 

Field duplicate samples were not anal@ in this SDG. No action was necessary. 

W.) Overall Assessment of Data/General: 

All laboratory data were acceptable with qualifications. 



VALIDATA 
Chemical Services, Inc. 

P. 0. Box 930422, Norcross, GA 30093 
(770) 923-3890 
(770) 923-8769 (Fax) 

COMPANY: 
sm NAME: 
SERVICE OTCDER NUMBER 
CONTRACTED M: 
QAQC LEVEL: 
EPA METHOD: 
VALJDATION GUlD-: 

SAMPLEMATRM: 
TYPES OF ANALYSES: 

DATA VALIDATION SUMMAZiY 
REPORT 

Ensafe / Allen & Hoshall 
Charleston Naval Base, Zone A 
0162 
(3EIMIC, Inc. 
EPA Level III 
P A  SOW 3-90 or SW-846 
USEPA CLP National Fmctind Gza'&Iines for Organic &a 
Review, 1994; USEPA CLP National Fmtional Guidelines for 
Irwrgm'c Data Review, 1994 
water 
Volatile Organics, Total Metals, Cyanide, Hexavalent Chromium 
(HexaCr), Chlorides, Sulfates, Total Dissolved Solids (TDS) 

SDG NUMBER 6468 (Level Ill) 

SAMPLES: 

Client Lab Volatile Total 
w w Matrix Oreanlcs ll4!s&i 
GDAGWO2M34 6468-02 Water X X 

Qmik 
X 

GDAHW02M)4 6468-03 . Water X X X 
GDATW02D04 6468-03 Water X 

Clienr Lab 
Sample # a Msttrix H e x a C r _ C h l o r i d e s S u l f a t e s m  
GDAGWO2D04 6468-02 Water X X X X 
GDAHW02D04 6468-03 Water X X X X 
GDAHWO2D04D 4468-03D Water + + + -t- 

GDAHWO2D04S 6468-03s Water + + + 4- 

Note: Samples GDAGW02D04 and GDAHW02D04 were field duplicates. 

D (Suffix) = MATRIX DUPLICATE, S = MATRIX SPIKE, T = TFUP BLANK 



DATA REVIEWER(S): Manin L. Smith, Jean M Delashmit 



Data Qualifier Definitions 

J - 'Ihe association numerical value is an estimated quantity. 

R - The data are unusable (the compadanalyte may or may not be 
present). Resampling and reanalysis are necessary for verification. 

U - The compoundlanalyte was analyzed for, but not detected. The 
associated numerical value is the sample quantitation limit. 

UJ - The compound/analyte was analyzed for, but not detected The sample 
quantitation limit is an estimated quantity. 



DATA QUALEICATION SUMMARY 

CEIMIC, Inc. - 6468 CLP Orgamcs and Inorganics 

VOLA TEE ORGANICS 

I.) Holding T i :  

A1 Holding Time c r i e  were met. No action was taken. 

11.) GC / Ms Tuning: 

All GC / MS T e g  criteria were met, so no action was required. 

ID.) Calibration: 

Initial Calibration: 

All Initial Calibration criteria were met. No action was necessary. 

Continuing Calibration: 

The Percent Differences (YaD's) for the standards analyzed on 10/24/96 on imtmment HP4 exceeded the 
25% QC limit for the following compounds: 

chlorornethane 
vinyl acetate 

The non-detect results for these two compounds in the two SDG samples were flagged as estimated 
wa. 
N.) Blanks: 

Method Blank: 

Acetone was detected at 2.0 u@ in method blank VBW1024B. Since the positive detection of acetone 
in associated sample GDAHWO2W4 was greater than 10X this amount, no action was taken. 

Trip Blank: 

There were no positive detections in the trip blank No action was required. 



V.) Surrogate Recoveries: 

All Surrogate Recovery criteria were met, so no action was required 

. Matrix Spike / Matrix Spike Duplicate CMfS / MSD): 

MS / MSD samples were not analyzed in this M o n  of the SDG. No action was taken. 

VII.) Laboratory Control Samples (LCS): 

Ooe LCS was analyzed in this SDG. All Fkmvery nitaia were met. No action was taken. 

VD.) Field Duplicates: 

One set of field duplicate samples, GDAGWO2DO4 / GDAHWO2D04, was analyzed by the laboratory. 
The Relative Percent Difference (RPD) was 200% for acetone, which exceeded the 30% QC h i t  for 
water samples. The positive result for acetone in sample GDAHWO2D04 and the non-detect in sample 
GDAGWO2D04 were flagged as estimated (J) and 0. 

IX) Intemal S W d s  Performance (ISTD): 

A l I  Intemal Standards Performance criteria were met, so no action was required 

X) TCL Compound Identification: 

All TCL Compound Identification criteria were met, so no action was taken. 

XI.) C o p u n d  Quantitation and Reported Contract R e q W  Quantitation Limits (CRQL's): 

All CRQL criteria were met. No action was necessary. 

XII.) Tentatively Identified Compounds (TIC'S): 

All TIC Identification criteria were met, so no action was required 

XUI.) System Performance: 

All System Performance criteria were met. No action was taken. 

XIV.) Overall Assessment of WGeneral: 

All laborarory data were acceptable with qualifications. 



TOTAL m A L S  AND CYANIDE 

AI1 Holding Time criteria were met, so no action was taken 

II.) Calibration: 

All Initial and Continuing Calibration criteria were met. No action was mpred. 

ID.) Blanks: 

The following blank results represent the highest detections associated with the samples and were used 
for dara qualification: 

Blank - 
CCB3 
cm2 
PBW 
CCB3 
PBW 
CCBl 
PBW 
Icl3 
CCBl 
PBW 

AnaIvte 
alurnintnn 
antimony 
barium 
iron 
magnesium 
potassium 
sodium 
thallium 
vanadium 
zinc 

C(23 = Continuing Calibration Blank ICB = Initial Calibration Blank, 
PBW = Preparation Blank (Water) 

All associated positive sample results were greater than 5X the blank amomts, so no action was 
required 

The following analytes had negative results with absolute values grater than the DL: 

Blank 
TyDem)# 
CCB3 
CCB3 
CCB3 
cm3 
CCB3 
cm3 
CcI33 
CCB2 

Analvte 
beryilium 
calcium 
chromium 
cobalt 
copper 
nickel 
silver 
zinc 

CCB = Continuing Calibration Blank 



A1I associated positive sample results less than 5X the absolute value of the negative blank results and 
all associated non-detects were flagged as s thated (4 and (UJ). 

IV.) ICP Interference Check Sample M t s :  

All P m t  Recovery criteria were met, so no action was taken. 

The following analytes were detected in ICS Solution A at commbaiions greater than the DL: 

antimony 
arsenic 
manganese 
potassium 
selenium 
thallium 

These analytes should not be present. Since magnesium was present in the samples at a concentration 
comprable to ~e amount in Solution A, all positive detections of these andyes in the two associated 
samples were flagged as estimated (J). 

Negative results were observed in ICS Solution A at absolule c o n d o n s  gater  than the IDL for 
the foIlowing d y t e s :  

barium 
chromium 
c0Mt 
copper 
lead 
nickel 
silver 
sodium 
vanadium 

These analytes should not be present. Since magnesium was present in the samples at a concentration 
comparable to the amount in Solution A, all non-detect results for these analytes in the two associated 
samples were flagged as estimated (UJ). 

V.) ICP Serial Dilution Analysis: 

The ICP Serial Dilution Analysis Percent Differences (YDs) for magnesium (1 1.1%) and potassium 
(38.8%) exceded the 10% QC Iimit for dildon sample GDAGWO2D04L. The positive results for 
these analytes in the two associated samples were flagged as estimated (9. 

VI.) Labomtory Control Samples (LCS) :  

All LCS Recovery criteria were met. No action was requkd 



. Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this W o n  of the SDG. No action was nemsary. 

Vm.) Spike Recovery: 

Matrix Spike analysis was not performed in this -on of the SDG. No action was taken. 

IX) Field Duplicates: 

One set of field duplicate samples, GDAGWO2D04 1 WAHWO2DO4, was anal@ by the laboratory. 
The calculable Relative P m t  Differences (RPD's) were: 

lb&dG WAGWO2D04 - E D  
calcium 192000 ug/L 1 9 m  ug/~ 2.1% 
iron 21300 Ugn. 2190 ug/L 2.8% 
magnesium 479000 ug/L 4900Q0 2.3% 
manganese 2600 ug/L 2720 ug/L 4.5% 
potassium 261000 ug/L 272000 ug/L 4.1% 
sodium 3580000 ugk 39500000 ug/L 9.8% 

Since all RPD's were within the 30% QC limit for water samples, no action was necessary. 

X) Graphite Furnace Atomic Absorption QC (GFAA): 

Graphite Furnace analyses were not used for the samples in this SDG. No action was required. 

XI.) Sample Result, Calculatioflranscription Verification: 

All criteria were met. No action was required 

XII.) Quarterly Verification of Instrumental Pammeters: 

41 criteria were met, so no action was taken. 

XEI.) Overall Assessment of DadGeneral: 

All laboratory data were acceptable with qualifications. 

I.) Holding Tlmes: 

All Holding Time criteria were met, so no action was taken. 



II.) Calibration: 

All Initial and Continuing Calibration criteria were met, so no action was taken. 

m.) ~ianks:  

Hexavalent chromium was not detected in the method blanks. No action was necessary. 

IV.) Laboratory Check Samples (LCS): 

All LCS P m t  b v e r y  criteria were met. No action was required. 

V.) Duplicate Sample Analysis: 

All Duplicate Sample Analysis criteria were met. No action was taken. 

VI.) Matrix Spike Recovery (MS): 

AIl MS Recovery criteria were met. No action was mpkd. 

VII.) Field Duplicates: . 

One set of field duplicate samples, GDAGWO2D04 / GDAHWO2D04, was analyzed by the laboratory. 
The Relative Percent Difference for hexavalent chromium h the two samples was not calculable. No 
action was taken.. 

VID. j Overall Assessment of DataGeneral: 

All laboratory data were acceptable without qualification 

CHLORIDEY 

I.) Holding Ties: 

All Holding Time criteria were met. so no action was taken, 

II.) Calibration: 

A1 Initial and Continuing Calibration criteria were met, so no action was taken. 

m.) ~lanks: 
Chlorides were not detected in method blanks. No action was necessary. 

) Laboratory Check Samples (LCS): 

All LCS P e n t  Recovery criteria were met, so no action was necessary. 



V.) Duplicate Sample Analysis: 

All Duplicate Sample Analysis criteria were met. No action was taken. 

VI.) Matrix Spike Recovery (MS): 

All MS Recovery criteria were met. No action was required 

VII.) Field Duplicates: 

One set of field duplicate samples, GDAGWO2D04 / GDAHWO2DO4, was analyzed by the laboratory. 
Tfie Relative Parent Difference (RPD) for chlorides was lW/i which exceeded the 30% QC limit for 
water samples. The positive detections of chlorides in the two samples were flagged as estimated (9. 

VIE.) Overall Assessment of W G e n d :  

All laboratory data were acceptable with qualifications. 

SLnFATB 

I.) Holding T i :  

All Holding Tune criteria were met, so no action was taken. 

II.) Calibration: 

All Initial and Continuing Calibration criteria were met, so no action was taken. 

III.) Blanks: 

Sulfates were not detected in the method blanks. No action was necessary. 

N.) Latamtory Check SampieS (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

All Duplicate Sample Analysis criteria were met. No action was taken. 

. Matrix Spike Recovery (MS): 

All MS Recovery criteria were met. No action was mpmL 

MI.) Field Duplicates: 

One set of field duplicate samples, GDAGW02D04 / GDAHWO2D04, was analyzed by the laboratory. 
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The Relative Percent Difference (RPD) for wEates in the two samples was not calculable. No action 
was necessary. 

Wr.) Overall Assessment of DataiGeneral: 

All laboratory data were acceptable without qddiwtion. 

ToTA L DISSOL VELl SOLES (TDY,) 

I.) HoIding TI=: 

All Holding Time criteria were met, so no action was taken 

Lf.) Calibration: 

All Initial and Continuing Calibration criteria were met, so no action ivas taken. 

Ill.) Blanks: 

TDS was not detected in the method blanks. No action was necessary. 

N.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

All Dtrplicate Sample Analysis criteria were met. No action was taken 

Vl.) Matrix Spike Recovery (MS): 

AlI MS Recovery criteria were met. No action was required. 

W.) FieId Duplicates: 

One set of field dupIicare samples, GDAGW02DO4 1 GDAHWO2D04, was analyzed by the iabratory. 
?he Relative Percent ~ e r e n c e  (RPD) for TDS was 18W which exceeded the 3W QC limit for water 
samples. The positive detections of TDS in the two samples were flagged as estimated (a. 
W.) Overall Assessment of M G e n d :  

AII laboratory data were acceptable with qualifications. 



VALIDATA 
Chemical Services, Inc. 

P. 0. Box 930422, Norcross, GA 30093 
(770) 923-3890 
( n o )  923-8769 (Fax) 

COMPANY: 
SITE NAME: 
SERVICE ORDERNUMBER: 
CONTRACTED LAB: 
QAIQC LEV% 
EPA METHOD: 
VALIDATION GUIDELINES: 

S A M E ' L E M A ~  
TYPES OF ANALYSES: 

DATA VALIDATION SUMMARY 
REPORT 

Ensafe / Men & H O W  
Charleston Naval Base, Zone A 
0161 
CEIMIC, Inc. 
EPA Level III 
EPA SOW 3-90 or SW-846 
UBl?A CLP National Functional Gra&lines for OrgmaYllc &a 
Review, 1994 
water 
Volatile Organics, Semivolatile Organics 

SDG NUMBER 6589 (LeveI IU) 

SAMPLES: 

Client 
S-le # 
03 9GWMIO 1 
03 9GWO9DO 1 
039GW09IO 1 
039GW1 OW1 
039GW1OIOI 
039GWlOTOlDL 
039GW13W 1 
039GW13101 
039GW131OIRE 
039DW09DO1 
039EW09DO I 
03 9FwWDO 1 
03 9TW04IO 1 
039TW09DO 1 
039TW09IO 1 
039GW13101MS 
039GW13IOlMSD 
039EW09WlMS 
039EW09DOlMSD 

Lab 
3- #. 

6607-07 
6589-04 
6607-0 1 
0 7 - 0 6  - 
6607-05 
6607-05DL 
6607-02 
6607-03 
6607-03RE 
6589-02 
6589-01 
6589-02 
6607-08 
65 89-05 
6607-04 
6607-03MS 
6607-03MSD 
6589-01MS 
6589-01MSD 

h!&!k 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
water 
Water 
Water 
water 
Water 
Water 

Volatile - 
X 
X 
X 
X 
X 
-I- 

X 
X 

Semi- 
volatiles 

X 
X 
X 
X 
X 



DL = DILWTION, DW = DEIONIZED WATER BLANK, EW = EQUPh4ENT RZNSATE BLANK, 
w=FlELDBLANK,m=MAmSPIKE,MSD=MATRIXSPmDw~cATE, 
RE = REANALYSIS, TW = TRIP BLANK 

DATA REVIEWER(S): Marvin L. Smith, Jean M Delashmit 
1 "  

i 
fi ; . . " . q&!(&:: ~i :;-.- , 



Data Qualifier Definitions 

J - The association numerical value is an estimated quantity. 

R - The data are unusable (the compound/analyte may or may not be 
present). Resampling and reanalysis are necessary for verif~cation 

U - The compomd/analyte was analyzed for, b a  not detected The 
associated numerical value is the sample quantitation limit. 

UJ - The co~und/analyte was anal* for. but not detected. The sample 
quantitation limit is an estimated quantity. 



DATA QUALIFICATION SUMMARY 

CEIMIC, Inc. - 6589 CLP OT~XUCS 

SAMPLES: 039GW04101, 039GW09DO1,039GW09I01,039GW10D01,039GW10I0 1, 
039GWlOIOlDL, 039GW13W1, 039GW13101, 039GW13101RE, 039DW09W1, 
0 3 9 ~ ~ 0 9 ~  I, O ~ ~ F W ~ I , O ~ ~ T W O ~ I O ~ ,  O ~ ~ W D O I ,  03m09101, 
039GW13101MS, 039GW13IOlMSD, 039EWO9WlMS, 039EW09DOlMSD 

VOUTEE O R G A N .  

I.) Holding Times: 

All Holding Time criteria were met. No action was taken 

II.) GC/MS Tuning. 

All GC / MS T h g  criteria were met, so no action was required 

m.) Calibration: 

Initial Calibration: 

All Initial Calibration criteria were met. No action was necessary. 

Continuing Calibration: 

All Continuing Calibration criteria were met. No action was taken 

W.) Blanks: 

Method Blank: 

There were no positive detections in the method blanks. No action was required. 

Deionized Water, Equipment Rinsate and Field Blanks: 

Chloroform was detected at 4 u& 4 u g L  and 3 ug/L, respectively, in deionized water blank 
03 9DW09DO 1, equipment rinsate blank 03 9EW09DO 1 and field blank 039FW09DO 1. Since there 
were no positive detections of chloroform in the associated samples, no action was necessary. 

Trip Blanks: 

There were no positive detections in trip blank 039TW04101. No action was taken. 



Chloroform (98 u@), bromodichloromethane (25 ugk), dibromochlormnethane (7 ugL) and total 
xylene (3 ugL) were detected in trip blank 039TW09D01. In addition, chloroform (% @L), 
bromodichlorornethane (25 ugL) and d i h m o c h l o r o ~ e  (8 ug/L) were detected in trip blank 
039TW09101. There wae no positive detections of these compounds in the associated ,samples. No 
action was required 

V.) Smogate Recoveries: 

All Surrogate Recovery criteria were met, so no action was required- 

VI.) Matrix Spike / M a h  Spike Duplicate (MS / MSD): 

All MS / MSD criteria were met for the two sets of spiked QC samples. No action was necessary. 

VII.) Laboratory C o m l  Samples (LCS): 

Three LCS's were analyzed in th is  SDG. All Recovery criteria were met. No action was taken. 

VIE.) Field Duplicates: 

FieId duplicate samp1es were not analyzed in this SDG. No action was mprd 

IX) Irrtemal Standards P e r f m c e  (ISTD): 

All Internal Stan& Performance criteria were met, so no action was required. 

X) TCL Compound Identification: 

All TCL Cowmd Identification criteria were met, so no action was taken. 

XI.) Compound Quantitation and Reported Contract Required Quantitation L i t s  (CRQL's): 

The concentration of acetone (390 ug/L) exceded the standard calibration range in sample 
039GWZOI01. The origunal sample mutt for acetone was replaced on the spreadsheets by the 
validator with the dilution sample (039GW10101DL) result with the appropriate flag (D). 

XH.) Tentatively Identified Compounds (TIC'S): 

All TIC Identification criteria were met, so no action was r@. 

XD.) System Performance: 

All System Perfomce  criteria were met. No action was taken. 

XIV.) Overall Assessment of DataGeneral: 

All laboratory data were acceptable with qualifications. 



SEMn/OLA TLLE ORGANICS 

I.) Holding Ti: 

All I-Iolding Time criteria were met, so no action was taken. 

ID.) Calibration: 

Initial Calibration: 

All Initial Calibration criteria were met. No action was necessary. 

Continuing Calibration: 

The Percent Differences (?/aD's) exceeded the 25% QC limit for the standard analyzed on 11/12/96 at 
15: 10 on instrument I87 for the following c o m p o ~ :  

benzoic acid 
3-nh-oaniline 
2,44nitmphenol 
3 ,3 ' -d i ch~om~dine  

The nondetect results for these compounds in the associated samples were flagged as estimated (UJ). 
The associated samples were 039GW04101, 039GWWW 1, 039GW09101, 039GWlODO1, 
039GWlOIOI and 039GW13D01. 

The Percent Difference (%TI) for 3,3'-dichlorobenzidine was 26.6% for the standard analyzed on 
11/14/96 at 1352 on imtmmmt HP7, which exceeded the 25% QC limit. The non-detect result for 
this compound in associated sample 039GW13101RE was flagged as estimed 0. 

Method Blanks: 

There were no positive detections in the method blanks. No action was required 

Deionized Water, Equipment Rinsate and Field Blanks: 

There were no positive detections in the three field blanks in this SDG. No action was required. 

4-Hydroxy4methyl-2-pentanone was detected at 40 ugL in method blank EBW1107 and 12 ugk in 
equipment rinsate blank 039EW09DOI. The concentrations were sufficient to ~L&Q the positive 
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result for this compomd in sample 039GW09D01 as detected. TIC'S were not reported on the 
spreadsheets. 

V.) Surrogate Recoveries: 

The Percent Recoveries (YaR's) of surrogate compound phmold6 in associated samples 039GW04IOl 
(96%), 039GW09DOl (97%) and 039GW13D01 (99%) exceeded ~e 1044% QC limits. Since only 
one surrogate was outside QC limits in the base/neutral W o n  of each sample, no action was 
rew-ed- 

The Percent h v e r i e s  (%RVs) were below the 1 W  rejection limit in sample 039GW1010 1 for the 
following surrogates: 

All compounds in the acid W o n  of this sample, which consisted- entirely of nondetects, were 
rejected @). This sample was not reandyad 

All four acid fi.action surrogates were below the 10% rejection limit in sample 039GW13IOI. All 
Surrogate Recovery criteria were met for reanalysis sample 039GW13101RE. 

VI.) Matrix Spike 1 Matrix Spike Wljcate (MS I MSD): 

MS / MSD analyses were not performed in this fraction of the SDG. No action was taken. 

W.) Laboratory Control Samples (LCS): 

Four LCS's were anal+ in this SDG. Several Percent Recoveries exceeded the QC limits. Data 
validation action based on LCS criteria was not requued. No action was taken 

W.) Field Duplicates: 

There were no field duplicate samples in ths SDG. No action was requrred. 

IX) Internal Standards Performance (TSTD): 

All h t d  Standards Paformance criteria were met, so no action was mpked. 

X) TCL Compound Identification: 

All TCL Compound Identification criteria were met, so no action was taken. 



XI.)  Cornpound Quantitation and Reported Contract R e q d  -tation Ernits (CRQL's): 

AIl CRQL criteria were met, so no action was necessary. 

XII.) Tentatively Idenrifled Compounds (TIC'S): 

All TIC Identification criteria were met. Refa to Section TV for blank qwhfidon 

Xm.) System Pdormance: 

All System Paforrnance criteria were met. No action was taken. 

XTV.) Overall Assessment of WGeneral: 

The reanalysis of sample 039GW13101 was considaed by the validator to be of preferable data quality 
to the ori@ analysis because of improved Surrogate Recoveries. 

All non-detect acid M o n  cctmpomds in sample 039GW10101 were rejected because of very low 
(less than IPh) surrogate recoveries. All other laboratory data wae acceptable with qudifications. 



VALIDATA 
Chemical Services, Inc. 

P. 0. Box 930422, Norcross. GA 30093 

COMPANY: 
sm NAME: 
SERVICE ORDER NUMBER: 
c o m m  ]LAB: 
QA/Qc T&lxErS: 
EFA -ODs: 
VALIDATION GulDElxNEs: 

sAMPLEmTRUC: 
TYPES OF ANALYSES: 

DATA VALIDATTON SUhbW3.Y 
REPORT 

FmafdAIlen & Hoshall 
Charleston Navel Base, Zone A 
0225 
Ceimic Corporation 
EPA Level ID / Level TV 
EPA SOW 3-90 / SW846 
LEEPA CLP National Fimctiod GuiakIines for Ougmic Data 
Revia: 1994, U S P A  C .  National Fmtional Guidelines for 
Inorganic Data Review, 1994 
Water 
Volatile Organics, SemivolatiIe Organics, Pesticides/PCBf s, 
Total Metals, Cyanide, Alkahity, Ammonia Biological Oxygen 
Demand (BOD), Chlorides, Ferms Iron, Nitrate-Nitrogen, 
Nitrite-Nitrogen, Total Phosphorus, Sulfates, Sulfrdes 

7438A ( m d i x  X Level rv) 
7438B (Level m) 

SAMPLES: 

SDG 7438A (Level TV): 

Client Lab Volatile Semi- Pesticides/ Total 
M Matrix Ormni~ volatiles PCRfs Metals Cyanide 
039DW014.42 7438-04 Water X X X X X 
039EWO14A2 743 8-05 Water X X X X X 
039FWO 14A2 7438-06 Water X X X X X 

D = DEIONIZED WATER B m  E = EQUIPMENT RINSATE BLANK, F = FIELD BLANK 

SDG 7438B (Level Dl): 

Client Lab Volatile Semi- Pesticides/ Total 
M -1e# Org;lnics d & i h  PCBls 

f 
w i2mKk 

03 9GW014A2 743&03 Water X X X X 
039GWO 14A2RE 7438-03RE Water X 



Client 
M 
039GWO 15A2 
039GW015DA 
03EW 14DA2 
043GWOOlA2 
03 9TWO 14A2 
03 9TW14DA2 

Lab 
w 
7438-01 
7438-02 
7 W 0 2  
7446-0 1 
7438-07 
7446-03 

Client Lab 
Samnle# M 
039GWO 14A2 743 8-03 
039GWO 15A2 7438-0 1 
039GWO 15DA 7438-02 
039GW14DA2 7446-02 
043GW001A2 7446-01 
039GW015A2MD 7438-01MD 
039GW 14DA2MD 7W02MD 
039GWO14A2h6 7438-03MS 
039GWO15DM 743842MS 

Client Lab 
w - 
039GW014A2 7438-03 
039GW015A2 7438-0 1 
039GWO15DA 7438-02 
039GW 1 4DA2 7446-02 
043GWOOlA2 7-01 
039GWOlSA2MD 7438-0 1MD 
039GWZ4DA2MD 7WO2MD 
034GW015DAMS 7438-02MS 
039GW14DA2MS 7446-02MS 

Volatile Semi- Pesticides/ Total 
Ma& a> * PCB's h!k&& l&!ai& 
Water X X X X X 
water X X X X X 
Water X X X X X 
Water X X X X X 
Water X 
Water X 

h4Ek 
Water 
Water 
Water 
water 
Water 
water 
Water 
Water 
Water 

Matux 
Water 
Water 
Water 
water 
Water 
water 
Water 
water 
Water 

Ammonia 
X 
X 
X 
X 
X 
+ 
+ 

Nitrite- - 
X 
X 
X 
X 
X 
+ 
-I- 
+ 
-t 

Total 
Phasahonrs 

X 
X 
X 
X 
X 
+ 
+ 

Sulfides 
X 
X 
X 
X 
X 
1- 

I- 

+ = Non-billable analysis 

MD = MATRIX DUPLICATE, MS = MATRZX SPIKE, RE = REANALYSIS, T = TRIP BLANK 

DATA REVIEWER(S): 9 L. Smith, Jean M. Delashmit 

RELEASE SIGNATURE: 

f?n&M 



Data Qualifier Definitions 

J - The association numerical value is an esbated quantity. 

R - The data are unusable (the compoundtanalyte may or may not be 
present). Resampling and reanalysis are necessary for verification. 

U - The cornpomdlanalyte was analyzed for, but not detected The 
associated numerical value is the sample quantitation limit. 

UJ - The compoundhalyte was d y z e d  for, but not detected The sample 
quantitation limit is an estimated quantity. 



DATA QUALEICATION SUMMARY 

Ceimic Corporation - 7438A Appendix IX, CLP Organic and Inorganics 

SAMPLES: 039DWO 14A2,039EWO14A2,03!?FWO 14A2 

YOLA TLLE ORGANICS 

1.) Holding Times: 

All Holding Tme criteria were met, so no action was taken. 

AU GC / MS Tuning criteria were met, so no action was r e c p d  

m.) Calibration: 

Initial Calibration: 

Tne average Relative Response Factors (RRFs) for the standards analyzed on 4/1/97 on instnrment HF2 
were below the 0.050 QC limit for the following compounds: 

amolein 
mylonitrile 
propionitrile 
acetonitrile 
isobutyl alcohol 
1,4-dioxgne 

The nondetect results for these compomds in the three field blank samples w e  rejected (R). 

Continuing Calibration: 

No continuing calibration analysis was performed in this SDG. Calibration was b s d  solely on the initid 
caIihtion No action was mpred. 

rv.) Blanks: 

Method BIank: 

There were no positive detections for the method blank No action was required 



Trip Blank: 

Acetone and bromudichloromethane were detected at 15 ugk and 2 ugL, respectively, in trip blank 
039TW014A2, which was analyzed in SDG 74383. Since the three associated samples w e  field 
blanks, no action was nmsmy.  

Tentatively Identilied Cowunds (TIC): 

TICS were not detected in the method, field or trip blanks. No action was taken. 

V.) Surrogate Recoveries: 

All Surrogate Recovery criteria were met. No action was r e q m d  

VI.) Laboratory Control Samples WS): 

One LCS was analyzed by the laboratory. All LCS Recovery criteria Were met No action was 
necessary. 

W.) Mairk Spike / Matrix Spike Duplicate (MS / MSD): 

There were no MS / MSD analyses in this SDG, No action was taken. 

VIII.) Field Duplicates: 

FieId duplicate samples were not analyzed in this SDG. No action was necessary. 

IX) I n t d  Standards Performance (Ism): 

AZ1 h t d  Standards Performance criteria were met, so no action was required 

X) TCL Compomd Identification: 

All TCL Coinpund IdenWication criteria were met, so no action was taken. 

XI.) Compound @antitation and Reported C o n M  R q k d  Quantitation Limits (CRQL's): 

AIl CRQL criteria were met, so no action was necessary. 

XU.) TentativeIy Identified Compounds (TIC'S): 

All TIC Iddication criteria were met, so no action was requued. 

XIII.) System P ~ ~ c e :  

All System Performance criteria were met. No action was taken. 



XN.) Overdl Assessment of WGeneral :  

The non-detect results for acrolein, acryIonitde, propionitrile, acetonitrile, isobutyl alcohol and 
1,4-dioxane in the three field blank sarnp1e-s were rejected because of low RRF's in the initial 
calibration. All other laboratory data were acceptable without qualification 

S W O L A  TEE ORGANICS 

I,) Holding Times: 

All Holding Time criteria were met, so no action was necessary. 

) GC/MSTuning 

All GC 1 h B  Turing criteria were met, so no action was taken 

Dr.) Calibration: 

All Initial and Continuing Calibration criteria were met. No action was necessary. 

IV.) Blanks: 

Method Blank: 

There were no positive detections in the method blank No action was required 

Tentatively Identified Compounds (TIC): 

TIC'S were not detected in the method or field blanks. No action was taken, 

V.) Smgate  h v e r i e s :  

All Smogate Rsovery criteria &ere so no action was necessary. 

VI.) Laboratory Control Samples (LCS): 

Two LCS's were analyzed by the laboratory. Tkree Percent Recoveries exceeded the QC limits. Data 
validation action based on LCS Recovery criteria was not r q k d  No action was taken. 

W.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

There were no MS / MSD analyses for this SDG. No action was taken 

WU.) Field Duplicates: 

Field duplicate samples were not analyzed in this SDG. No action was mpred. 



LX) In- Standards Pdormance: 

All Intend Standards Performance criteria were me5 so no action was rcqmd. 

X) TCL C o q d  Ident5cation: 

A11 TCL Compound Identification criteria were met, so no action was required. 

XI.) Compound Quantitation and Reported Contract Rqnred Quaditation Limits (CRQL's): 

All CRQL criteria were met, so no action was taken. 

W.) Tentatively Identified C o r n p o d  (TIC'S): 

All TIC criteria were met, so no action was necesmy. 

XIII.) System Performance: 

All System Performance criteria were met, so no action was taken 

XW.) Overall Assessment of MGeneral: 

All laboratory data vme acceptable without qualification 

PEST1CIDES/PCB's 

I.) Holding Times: 

All Holding Time criteria were met, so no action was mpked. 

II.) Instrument Performance: 

All Pesticide Imtmment Performance criteria were met, so no action was taken 

m.) Calibration: 

All Initial and Continuing Calibration criteria were met, so no action was taken 

IV.) Blanks: 

Method BIank: 

Tnere were no positive detections in the method blank No action was reqmed. 

V.) Surrogate Recoveries: 

All Slrrrogate Recovery criteria were met, so no action was taken 
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VI.) Laboratory Control Sample (LCS): 

One LCS was analyzed by the laboratory. All LCS P m t  Recovay criteria were met. No action 
was necessary. 

W.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

There were no MS 1 MSD analyses in this SDG. No action was taken 

VIII.) Field Duplicates: 

Field duplicate samples were not analyzed in this SDG. No action was necessary. 

IX) TCL Compound Identification: 

PesticidePCB Identification Summary (PIS): 

AU PIS Identification criteria were met. No action was nq.nred. 

X) Pesticide Cleanup Check: 

Florisil Cartridge Check: 

A11 criteria were met, so no action was taken. 

Gel Permeation Chromatography (GPC): 

GPC cleanup was not r q u d  for this SDG. No action was necessary. 

XI.) O v d I  Assessment of Data/GeneraI: 

All laboratory data were acceptable without quaI5c.011 

TOTAL METALS AND CYANIDE 

I.) Holding Times: 

All Holding Time criteria wre met, so no action was taken 

11.) Calibration: 

All initial and Continuing Calibration criteria were met, so no action was necessary. 

El.) Blanks: 

Blank qualification for this -on of the SDG w3s not required since the three samples were field 
b l a h .  No action was taken. 



IV.) ICP Interference Check Su-pIe Results: 

All ICP Interfmce Check Sample criteria vwz- met. No action was reqtnced. 

V.) ICP Serial Dilution Analysis: 

AI1 ICP Serial Dilution criteria were met. No action was taken 

VI.) Laboratory Control Sarnples (LCS): 

All LCS Recovery criteria were met. No action was required 

. Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was necessary. 

Vm.) Mabrix Spike Recoveries (MS): 

No MS sample was analyzed in h i s  SDG. No action was taken. 

IX) Field Duplicates: 

Field duplicate samples were not ardyzed in this SDG, No action was taken. 

X) Graphite Furnace Atomic Absorption QC (WAA): 

Graphite Furnace analyses were not used for the samples in this SDG. No action was required 

XI.) Sample Result, C a l c u l a t i o ~ ~ p t i o n  Verification: 

All criteria were met, so no action was necessary. 

XU.) Quarterly Verification of Parameters: 

All criteria were met, so no action was taken 

XID.) OveralI Assessment of Data/*&: 

All laboratory data were acceptable witholrt qualification 



DATA Q U m C A T I O N  SUMMARY 

Ceimic Corporation - 7438B Level a, CL9 Organics and Inorganics 

I.) Holding Tnes: 

Nl Holding Time criteria were met, so no action was taken 

II.) GC/MsTl.millg 

All GC / hdS T h g  aiteria were met, so no action was reqwred 

ID.) Calibration: 

All Initial and Continuing Calibration criteria were met No action was taken 

N.) Blanks: 

Method Blank: 

k e  were no positive detections in the method blank.' No action was taken. 

Deionized Water Blank: 

Acetone and Zbutanone were detected at 6 ugL and 3 ug/L, respectively, in deionized water blank 
039DW014A2, which was analyzed in SDG 7438k There were no detections of these two 
compounds in the associated samples. No action was required. 

Equipment Rinsate Blank: 

Acetone was detected at 5 ugL in equipment rimate blank 039EW014A2, which was analyzed in 
SDG 7438k Acetone was not detected in the associated samples. No action was necessary. 

Field Blank: 

Chloroform was detected at 2 ugL in field blank 039FW014A2, which was analyzed in SDG 7438A 
Chloroform was not detected in the associated samples. No action was taken. 



Trip Blanks: 

Acetone was detected at 15 ug/L each in trip blanks 03!JTW00 14A2 and 039TW14DA2. Acetone was 
not detected in the associated samples. No action was rqwed 

Bromodichloromehne was detected at 2 ugfL each in trip blanks 039TW014A2 and 039TW14DA2. 
Detections of this compound in associated samples 039GW015A2, 039GW0 15DA 039GW14DA2 and 
043GW001A2, which were less than 5X the blank amounts, were flagged as undetected 0 with the 
analytical results below the CRQL being raised to the CRQL. 

Tentatively Id&ied C o m p o h  (TIC): 

TICS were not detected in the method, field and trip blanks. No action was reqmecL 

V.) Smogate Recoveries: 

All Surrogate Recovery criteria were met, so no action was required 

VI.) Laboratory Control Samples (LCS): 

One LCS was analyzed by the laboratory. All LCS Recovery criteria were met No action was taken 

W.) Matriv Spike / Matrix Spike Duplicate @IS / MSD): 

MS / MSD samples were not analyzed in this W o n  of the SDG. No action was necessary. 

WE.) Field Duplicates: 

Field duplicate samples were not anal& in this SDG. No action was taken 

IX) Intend Standards Performance (ISTD): 

HI h t d  Standards Performance criteria were met, so no action was required 

X) TCL Compound Identification: 

All TCL Compomd Identification criteria were met, so no action was taken. 

XI.) Compound Quantitation and Reported Contract Requued Quantitation Limits (CRQL's): 

All CRQL criteria were met, so no action was necessary. 

XII.) Tentatively Identifxed Compounds (TIC'S): 

All TIC Identification criteria were met, so no action was required. 



Xm.) System Performance: 

AIl System Performance criteria were met. No action was taken. 

XW.) Overall Assessment of MGeneral :  

All taboratory data were acceptable with qmMcations. 

SEWVOLA TEE ORGANICS 

I.) Holding Times: 

The holding time h m  sample date to reextraction date was 14 days for sarnple 039GW014A2RE, 
which exceeded the 7 day QC limit. All positive and nondetmt M t s  for this sample m e  flagged 
as estimated (J) and (LIT). 

All GC / MS Tuning criteria were met, so no action was taken. 

III.) Calibration: 

lnitial Calibration: 

All Initial Calibration criteria were met. No action was necessary. 

Continuing Cdibration: 

The Percent Differences (%D's) exceeded the 25% QC limit for the standard analyzed on 4/8/97 at 
10:10 on imbumait HP1 for the following compounds: 

The nokdetect d t s  for these two co rnpod  in associated sample 039GW014A2RE were 
previously qual5e.d based on Holding Time criteria No fin-ther action was taken 

IV.) Blanks: 

Method Blanks: 

There were no detections in the method blanks. No action was reqmed. 

Field Blanks: 

There were no detections in the tttree field blanks, which m analyzed in SDG 7438k No action 
was necessary, 



Tentatively I M e d  CorqmW (TIC): 

nCs were not detected in the method or field blanks. No action was taken. 

V.) Surrogate Recoveries: 

Three basdneuhl surrogate recoveries were below 1W in the original analysis of sample 
039GW014A.2. All criteria were met for the reanalysis of this sample. AU other Surrogate Recovery 
criteria were met. No action was required 

. Laboratory Control Samples (LCS): 

Four LCS's were analyzed by the laboratory. Three Pacent Recoveries exceeded the QC limits. Data 
validation action b a d  on LCS Recovery criteria was not reqhd. No action was necessary. 

W.) Spike / Matrix Spike Duplicate (MS / MSD): 

MS / samples were not analyzed in this SDG, so no action was taken. 

VIII.) Field Drrplicates: 

Field duplicate samples were not analyzed in this SDG. No action was reqared 

IX) Internal Standards Performance: 

MI Internal Standards Performance criteria were met, so no action was required 

X) TCL Compound Identification: 

All TCZ Compound Identification criteria were met, so no action was required. 

XI.) Compound Quantitation and Reported Contract R q u h d  Quantifation L ~ t s  (CRQL1s): 

All CRQL criteria were met, so no action was taken 

XU.) Tentatively Identified Compounds (TICS): 

AlI TIC criteria were met, so no action was necessary. 

XIU.) System Performance: 

All System Performance criteria were met, so no action was taken. 

XTV.) O v d l  Assessment of DatalGeneral: 

The reanalysis of sample 039GW014A2 was considered by the validator to be of preferable data 
quaIity to the original analysis due to improved smogate recoveries. All laboratory data were 
acceptable with quahfications. 



PmTICLDES/PCB k 

I.) Holding Times: 

All Holding Time criteria were met, so no action was requlI.ed 

All Pesticide Instrument Performance criteria were met, so no action was taken 

ID.) Calibration: 

All Initial and Continuing Calibration criteria were mt No action was necessary. 

N.) Blanks: 

Method Blank: 

There were no detections in the method blank No action was required. 

Field Blanks: 

There were no detections in the three field blanks, which were analyzed in SDG 7438k No action 
was taken 

V.) Surrogate Recoveries: 

AU Surrogate Recovery criteria wmc met, so no action was r e q d  

VI.) Laboratory Control Sample (LCS): 

One LC. was analyzed by the Laboratory. All LCS Recovery criteria were met. No action was taken 

W.) Makk Spike / Matrix Spike Duplicate (MS / MSD): 

MS / MSD samples were not analyzed in this M o n  of the SDG. No action was taken. 

m.) TCL Compound Identification: 

PesticidePCB Identification Summary (PIS): 

A11 PIS Idenrif~cation criteria were met No action was req.ulred 

IX) Field Duplicates: 

Field duplicate samples were not anal@ in this SDG. No action was necessary. 



X) Pesticide Cleanup Check: 

Fiorisil Cartridge Check: 

All criteria were met, so no action was taken. 

Gel Permeation Chromatography (GPC): 

GPC cleanup was not required for this SDG. No action was nemsay. 

XI.) Overall Assessment of WGeneral: 

A1I laboratory data were acceptable without qualification. 

TOTAL m A L S  AND CYANIDE 

I.) Holding Times: 

AIl Holding Time criteria were met, so no action was taken. .- 

11.) Calibration: 

All Initial and Cohuing Calibration criteria were met, so no action was necessary. 

In.) Blanks: 

The following blank results represent the highest detections associated with the samples and were used 
for data qualification: 

l3adLIR 
PBW 
PBW 
IcJ3 
ICB 
DWB 
DWB 
CcB4 
cCB5 
CCB2 
D m  

Analvte 
aluminum 
antimony 
arsenic 
berylIium 
chromium 
lead 
magnesium 
silver 
sodium 
zinc 

nc. 
38.8 ugL 
2.57 u@ 
2.80 ug/L 
0.30 ug/L 
6.20 ug/L 
1.30 ug/L 
8.30 ugfL 
1.20 ug/L 
59.3 ug/L 
13.5 ug/L 

Action J eve1 
194 ug/L 
12.9 ug/L 
14.0 uglL 
1.50 ugk 
31.0 ug/L 
6.50 u@L 
41.5 ug/L 
6.00 ug/L 
297 uglL 
67.5 ug/L 

CCB = Continuing Calibration Blank, DWB = Deionized Water B W  (analpd in 
SDG 7438A), ICE3 = Initial Calibration Blanks, PBW = Preparation Blank (Water) 

AlI d t s  greater than the IDL but less than 5X the blank amom (Action Level, ug/L for water 
samples) for which the co-ed blank was an associated caIibration, deionized water or 
prepamtion blank ulere flagged as undetected o. 



The following analytes had negative results with absolute values grater than the DL: 

l3!hkm Analvte &isQ= 5X. 
CCB3 chromium -320 ug/L, 16.0 ug/L 
PBW sodium -11.0 ug/L 55.0 ug/L 
PBW zinc -1.37 U& 6.85 ugL 

CCB = Continuing Calibration Blank, PBW = Preparation Blank ( W e )  

All associated positive sample results &er blank quddication were greater than 5X the absolute value 
of the negative blank resuIts. All associated non-detects were flagged as estimated CUJ). 

N.) ICP Interference Check Sample Results: 

All Percent Recovery criteria were met, so no action was taken 

?he following d y t e s  were detected in ICS Solution A at concentrations greater than the DL: 

antimony 
arsenic 
Cadmium 
lead 
manganese 
tin 
vanadium 
zinc 

These analytes should not be present Since neither al-urn, calcium, iron nor magnesium was 
detected at a commation compatable to or greater than that of ICS Solution A, no action was taken. 

Negative results were observed in ICS Solution A at absolute concatrations greater than the IDL for 
the following analytes: 

barium 
chromium 
cobalt 
nickel 
potassium 
selenium 
siiver 

S h e .  neither aluminrrm, calcium, iron nor magnesium was detected at a concentmtion comparable to 
or grater than that of ICS Solution A, no action was taken. 

V.) ICP Serial Dilution Analysis: 

The Serial Dilution Percent Differences (YDs) for potassium were 30.W and 26.1% respectively, for 
dilution samples 039GWOl5A2L and 043GWOolA2L, which exceeded the 1W QC l i b .  The 



detections of potassium in all SDG saq31es mere flagged as estimated (J). 

VI.) Laboratory Control Samples (LCS): 

All LCS Recovery criteria were met. No action was required. 

VII.) Duplicate !ky le  Analysis: 

Duplicate Sample Analysis was not performed in this &tion of the SDG. No action was taken. 

WU.) Matrix Spike Recoveries (MS): 

MS samples were not analyzed in this fraction of the SDG. No action was taken 

IX) Field Duplicates: 

Field duplicate samples were not analyzed in this SIX. No action wai required 

X) Graphite F m  Atomic Absorption QC (GFAA): 

Graphite F- analyses were not used for the samples in this SDG. No action was r e q d  

XI.) Sample Result, Calculatioflmcription Verification: 

All criteria were me< so no action was necessary. 

XII.) Quarterly Verification of Instrumental Parameters: 

All criteria were met, so no action was taken. 

m.) Overall Assessment of DataGeneral: 

All labomtory data were acceptable with qualifications. 

ALKALrnrn  

I.) Holding Times: 

All HoIdmg Tune criteria were met. No action was taken 

TI.) CaIibration: 

All Initial and Continuing Calibration criteria were met. No action was necessary. 

El.) Blanks: 

There were no positive detections in the method blanks. No action was requrred 
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N.) Laboratory Cmlrol Sample (La): 

All LCS Recovery criteria were met. No d o n  was taken. 

V.) Duplicate Sample Analysis: 

All Duplicate Sample Analysis criteria were met. No action was required. 

VI.) Matrix Spike Recovery @IS): 

MS samples wae not analyzed in this k t i o n  of the SDG. No action was necessary. 

VII.) Field Duplicates: 

Field duplicate samples were not analyzed in this SDG. No action was required. 

m.) Sample Result, Calculatioflranscription Verification: 

All criteria were met. No action was taken. 

IX) Overall Assessment of DataGeneral: 

All laboratory data were acceptabIe without quaMiation. 

A MMONL4 

I.) Holding T h :  

AII Holding Time criteria were met. - No action was r e q d  

- 1  Calibration: 

All Initial and Continuing Calibration criteria were met. No action was necessary. 

m.) Blanks: 

Ammonia was not detected in the method blanks. Data quahfication was not necessary. 

TV.) Laboratory Control Sample (LCS): 

AII LCS Recovery criteria were met. No action was required 

V.) Duplicate Sample Analysis: 

All Duplicate Sample Analysis criteria m e  met. No action was r e q d  



VI.) Matrix Spike Recovery (MS): 

All MS Jkcovery criteria were met No action was taken. 

W.) Field Duplicates: 

FieId duplicate samples were not analyzed in this SDG. No action was reqmed. 

VlIl.) Sample k s d f  Caldatioflranscription Verification: 

All criteria were met No action was taken. 

K) O v d  Assessment of Daia/General: 

All laboratory data were acceptable without quahfication. 

BIOLOGIC4 L OXYGEN D M N D  (BOD) 

I.) Holding Tm: 

AH Holding Tm criteria were rrret No action was required. 

II.) Calibration: 

All Initial and Continuing Calibration criteria were met No action was necessary. 

ID.) Blanks: 

BOD was not detected in the method blanks. Data qualification was not necessary. 

IV.) Laboratory Control Sample (LCS): 

All LCS Recovery criteria were met. No action was required 

V.) Duplicate SampIe Analysis: 

All Duplicate Sample Analysis criteria were met. No action was n q u k d  

VI.) Matrix Spike Recovery m): 
All MS Recovery criteria were met. No action was taken. 

W.) Field Duplicates: 

FieId duplicate samples were not alalyzd in this SDG. No action was nxpird 



VIU.) Sample Remit, C a t c d a t i o f l d p t i o n  Verification: 

All criteria were met No action was taken 

IX) Overall Assessment of W G e n d :  

All laboratory data were acceptable withoa qualification. 

CHLORLDE 

I.) Holding Tmes: 

All Holding Time criteria were met, so no action was taken 

11.) Calibration: 

AU Initial and Continuing Calibration criteria were met, so no action was taken. 

In.) Blanks: 

Odorides were not detected in the method bianks. No action was necessary. 

IV.) Laboratory Check Samples WS): 

All LCS Percent Remvery criteria w e  met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

All DupIicate Sample Anatysis criteria were met. No action wai requrred. 

VI.) Matrix Spike Rrxovery @Is): 

All MS Recovery criteria w e  &t No action was taken 

W.) Field Duplicates: 

Field duplicate samples were not d y z e d  in this SDG. No action was rqmed. 

W.) Sample Result, Calculatioflianscription Verification: 

All criteria wae met No action was taken 

IX) Overall Assessment of WGeneral: 

All laboratory data were amptable without q u a l ~ ~ o n  



iW?RUS IRON 

I.) Holding T i :  

All Holding Time criteria were met, so no action was taken 

II.) Calibration: 

All Initial and Continuing Calibration criteria were met, so no action was taken. 

rn.) Blanks: 

There was no detections in the' method blanks. No action was necessary. 

. L a h t o r y  Check Samples (LCS): 

All LCS Percent Recovery criteria were mef so no action was necesiq. 

V.) Duplicate Sample Analysis: 

AU Duplicate Sample Analysis critmk'were met. No action was & 

VI.) Matrix Spike Recovery @IS): 

AU MS Recovery criteria were met. No action was taken. 

VII.) Field Duplicates: 

Field duplicate samples were not analyzed in this SDG. No action was raped. 

WI.) Sample Result, C a l c u l a t i o ~ ~ p t i o n  Verification: 

AlI criteria were met. No action was taken 

DL) O v d l  Assessment of DadGeneral: 

All laboratory data were acceptable withoa qualification 

NflM T&NITROGrn 

L) HoldingTim: 

All Holding Time criteria were met, so no action was taken. 

II.) Calibration: 

All Initial and Continuing Calibration criteria were met, so no action was taken. 
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IU.) Blanks: 

There was no detection in the method blanks. No action was necessary. 

N.) Labcmtory Check Samples (LCS): 

All LCS Pacent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

AIl DupIicate Sample M y s i s  criteria were met. No action was r e q m d  

VI.) Matrix Spike Recovery @AS): 

All MS Recovery criteria were met. No action was taken 

vlI.) Field Duplicates: 

Field duplicate samples were. not anal* in th is SDG. No action was rquked. 

Wr.) Sample Result, Calculatioflmcription Verification: 

All criteria were met. No action was taken. 

IX) Overall Assessment of DaWGenerd: 

All laboratory data w e  acceptable without qualification. 

N I T . , N 1 T R O G r n  

I.) Holding Tms: 

All Holding Time criteria were met, so no action was taken 

D.) Calibration: 

AIl Initial and Continuing Calibration criteria were met, so no action was taken. 

ID.) Blanks: 

Tnere was no detections in the method blanks. No action was necessary. 

IV.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 



V.) Duplicate Sample Mysis :  

All Duplicate Sample Analysis criteria were met. No action was required 

VI.) Matrix Spike Recovery (MS): 

All MS Recovery criteria were met No action was taken. 

W.) Field Duplicates: 

FieId duplicate samples were not analyzed in this SDG. No action was required 

VTII.) Sample Result, Calculatioflranscription Verification: 

All criteria were met, No adon  was taken 

IX) Overall Assessment of WGeneral: 

All laboratory data were acceptable without qualification. 

TOTAL PHOSPHOR RZ%r 

1.) Holding T I :  

All Holding Time criteria were met, so no action was taken. 

11.) Calibration: 

All Initial and Continuing Calibration criteria were met, so no action was taken. 

m.) ~ianks:  

There was no detection in the method blanks. No action was necessary. 

N.) Laboratory Check Samples WS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

AlI Duplicate Sample Analysis criteria were met. No action was mpired 

VI.) Matrix Spike Recovery (MS): 

All MS Recovery criteria were met No action was taken 



VII.) Field Duplicates: 

Field duplicate samples m e  not analyzed in this SIX. No action was ~ ~ ~ L w H L  

m.) Sample Rr=sult, Calculatioflanscription Verification: 

All criteria were met. No action was taken 

IX) O v d l  Assessment of W G e n d :  

All laboratory data were acceptable without quaMiation. 

SULFATm 

I.) HoldingTm: 

All Holding Time criteria were met, so no action was taken 

II.) Calibration: 

A11 Initial and Continuing Calibration criteria were met, so no action was taken. 

III.) Blanks: 

There were no d a t e  detections in the method blanks. No action was necessary. 

PI.) Laboratory Check Samples v): 
All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

All Duplicate Sample Analysis criteria were met No action was taka 

VI.) Matrix Spike Recovery @IS): 

All MS Recovay criteria were met. No action was taken. 

VII.) Field Duplicates: 

Field duplicate samples were not ardyzed in this SDG. No action was reqtured 

Wr.) Sample Result, Calculatioflmcription Verification: 

All criteria were met. No action was taken. 



IX) O v d l  Assessment of DataKkneral: 

All laboratory data were acceptable withom qualification. 

SLnmDES 

I.) Holding Tm: 

All Holding Time criteria wae met, so no action was taken 

11.) Calibmtion: 

A1 Initial and Continuing Calibration criteria were met., so no action was taken 

m.) ~ianks: 

Sulfides WIT not detected in the method bl&. No action was necessary. 

IV.) Labomtory Check Samples (LES): 

All LCS Percent Recovery criteria were r n q  so no action was necessary. 

V.) Duplicate Sample Analysis: 

All Duplicate Sample Analysis criteria were met No action was taken. 

VI.) Matrk Spike Recovery (MS): 

All MS Recovery criteria were met. No action was taken. 

VII.) Field DupIicates: 

Field duplicate samples were not analyzed in this SDG. No action was requid 

VIE) Sample Result, Calcdatioflranscription Verification: 

All criteria were met. No action was taken. 

IX) Overall A s s ~ s ~ t  of WGeneral: 

A11 laboratory data wre acceptable without qualification. 



VALIDATA 
Chemical Services, Inc. 

(no) 923-3890 
P. 0. Box 930422, Norcross, GA 30093 (770) 923-8769 (Fax) 

DATA VALIDATION SUMMARY 
REPORT 

COMPANY: 
SITE NAME: 
PROJECT NUMBER 
WrnCTED LAB: 
QAQC I.EmL 
EPA METH[OD: 
VALIDATION mELmEs: 

S A M P L E M A m  
TYPES OF ANALYSES: 

SAMPLES: 

Client 
M 
038GW00102 
03 8GWMJ102DL 
038GW00202 
002GWOO 102 
002GW00202 
002Gw00102Ms 
002Gw00102MSD 

EIlsaffdAllm & H d l  
Charleston Navel Base, Zone A 
8500.14 
L o c M  Analytical Services 
EPA Level m 
EPA SOW 3/90 - - - 
USEPA CLP Nr~~ona? Functional Guiaklines for ImrgmCMZc h a  
Review, 1994 
water 
Pesticides/PCB1s, Total Metals 

L6884 (Level Ill) 

Lab 
w 
U884-1/7 . 
L.6884- 1DL 
L6884-3/8 
L6884-5 
L6884-6 
L6884WMS 
L68S4WMSD 

Pesticidesl 
Matrix PC& 
water X 
Wer X 
Water X 
water 
water 
water 
water 

+ = Non-billable Quality Control Sample 
DL = DILUTION, MS = MATRTX SPIKE, MSD = MA= SPIKE DUPIJCATE 

DATA TCEVJEWER(S): h h t i n  L Smith, Jean M Delashmit 

Totd 
Metals 

X 

RELEASE SIGNATURE: & pJ &&d12 



Data Qualifier Definitions: 

- - 
f - The associated numerical value is an estbakd quantity. - 

R - The dam are unusable (the compound/analyte n g y  or may 
not be present). Resampling and reanalysis are necessary 
for verification. 

U - The compound/analyte was analyzed for, but not detected. 
The associated numerical value is the sample quantitation 
limit. 

UJ - The compoundlanalyte was analyzed for, but not detected. 
The sample quantitation limit is an estimated quantity. 

N - The compound/analyte is presumably present. 

NJ - The compound/analyte is presumably present at an 
estimated quantity. 



DATA QUALETCATION SUMMARY 

Lockheed Analytical Services - US84 Level N, CLP Organics and Inorganics 

PESTICIDES/PCB 's 

1.) HoIding Times: 

All Holding Time criteria were met, so no action was required 

IL) hslmamt Perfomaxe: 

All Pesticide hsdmmai  Perfomme criteria m met, so no action was takes 

ID.) Calibration: 

Initial Calibration: 

All Initial Calibration criteria met, so no action was necessary. 

Continuing Calibration: 

The Percent: Differences (YaD's) for toeta-BHC and e n d m  sultate were 33.1% and 26.6% rqedve ly ,  
for the standards d y z e d  on the primary column on 5/15/96 at 07:01, which exceeded the 25% QC limit 
The nokdetect results for these two c o q u n d s  in associated sample 038GW00102DL mre £iagged as 
eshnatd Cur). 

rv.) Blanks: 

Method Blank: 

?here were no positive detections in the metbod blank No action was requrred 

V.) Surrogate Recoveries: 

AllSurrogateRecoverycri~~met,sonoact ionwastakm 

VI.) Laboratory Control Samples &G): 

T h e  LCS's were analyzed with this SDG. All Percent Recovery criteria wae met. No action was taken 



Vn.) Mahix Spike I Matrix Spike Duplicate (MS I MSD): 

MS / MSD samples were not d y e d  in this W o n .  No action was taken. 

WE) TCL Compomd Identification: 

PesticidePCB Identification Summary (PIS): 

All PIS Identification criteria were met No action was required 

IX) Field Duplicates: 

lhae were no field duplicate samples in this SDG. No action ms required 

X) Pesticide Cleanup Check- 

Florisii Cartridge Check: - - - 

All criteria were met, so no action was takes 

GPC cleanup was not required for wates samples. No action was neusmy. 

XI.) O v d  Assessment of Dicta/- 

The result for 4,4'-DDD in sample 038CrWfX3102 was above the j m t m m d s  linear mnge. The ori@ 
v a l u e f o r ~ m m p o ~ w a s r e p M w i t h t h e d i l ~ v a l u e w i t h t h e a p p r a p r i a t e ~ ~  AU 
laboratory data were acceptable with qualifications. 

TOTAL METALS 

I.) Holding Ti: 

ALI Holding T i  criteria \;iil=re met, so no action was takeaL 

. Calibration: 

AU Initial and Continuing Calibration criteria mere met, so w action was necessary. 

III.) Blanks: 

The following blank d t s  represerrt the highest det&iofls associated with the samples and rn used 
for blank qualification: 



Blank 

ERB 
ccB1 
ERB 
DWB 
D m  
ERB 
FB 
ERE! 
DWB 
DWB 
ERB 

hdykz  
a l b  
antimony 
arsenic 
barium 
calcium 
iron 
magnesium 
rnanganf== 
nickel 
sodium 
zinc 

CCB = Continuing W i o n  Blank, DWB = Deionized Water Blank (002DW00202), 
ERB = Equipment Rinsate Blank (002EW00202), FB = Field BBlank (002FW00202) 

7 - 
Ihe deionized water, equipmad rinsate and field blaolcr were anal* in SDG L6894. f i  sample 
results grater than the D L  but less than 5X the blank amount (Action LRvel, ug/L for water samples) 
for which the co- blank was an associated caliWon, deionized water, equi- rinsate or 
field blank were flagged as undetected 0. 

Negative results observed for alumhum (-44.9 ug/L) in K B 5  and potassium (-1370 L@) in 
CCB3 with absolute values greats than the IDL. All associated positive sample d t s  less than 5X 
the h 1 u k  value of the negative blank results and all assuciated non- were flaggd as 
estimated (9 and 0. 

IV.) ICP htederence Qleck Sample Results: 

All Percent Recovery criteria  we^ met, so no action was taken. 

The following analytes were present in ICS Sohiion A at C O ~ O I I S  grater than the JDL: 

These analytes should not be present. Since neither alum in^^^^ calcium, iron nor magnesium was 
present in the associated samples at a coxenbation compmble to or greater than the amo~lnt in 
Solution A, no action was necessary. 

Negative results wae observed in Solution A for the following dm: 
cobalt 
sodium 

-9 w 
-154 uglL 

potassium -1550 uglL 

Since neither durninum, calcium, iron nor magnesium was present in the asmchkd samples at a 
concentration corrrparable to or gmikr than the amount in Solution A, no action was takes 



V.) ICP Serial Dilution Analysis: 

All Serial Dilution Analysis criteria viere met No d o n  was ~lecessary. 

. Laboratory Control samples (La): 

M LCS Recovery criteria were met. No action was requrred 

W.) Duplicate Sample Analysis: 

k ~ m D u p l i c a t e S a m p l e A n a l y s e s p e r f d i n t h i s S D G  Instead,MS/LSsampleswere 
prepared and analyzed No action was taken 

VIIL) h4atrix Spike / Matrix Spike Duplicate (MS / MSD): 

The Relative Percent Mmce (RF'D) was 222% for thaUium in spiked samples 002GW00102MS 
and 002GW00102MSD, which exceeded the 20% QC limit for water sampies. The nod$czt results 
forthaIiiuminallSDGsampleswr=refl&as~cUJ). 

The Percent Recoveries of selenium wehe 68 .M in both spiked- samples OOZGW00102MS and 
002GW00102MSD, which were below the 75125% QC limits. The norrdetect mdts for selenium in 
a l l  SDG samples WXE flagged as estimated (UJ). The %R of thallium was 63.2% in spiked sample 
002GW00102MS, which was below the 75-125% QC limits. W m  was previously qmMied based 
on a high RPD. No firher action was nemsay. 

IX) Field Duplicates: 

There vmc no field duplicate samples in this SDG. No action was taken 

X) Graphite Fumace Atomic Absorption QC (GFAA): 

All Graphite Furnace criteria wae m e -  No action was requrred 

XI.) Sample Result, C a l c u l a t i o ~ ~ p t i o n  V&cation: 

AII criteria were mt, SCI no action was taken 

XIIL) Overall Assessmerrt of W M :  

All laboratory data were amptable with qualifications. 



VALIDATA 
Chemical Services, Inc. 

P. 0. Box 930422. Norcross, GA 30093 
(770) 923-3890 
(770) 923-8769 (Fax) 

COMPANY: 
sm NAME: 
PROJECT Nm!u3ER: 
m m m m :  
Q A / Q c r n :  
EPA METHOD: 
VALIDATION GlJID-: 

SAMPLE MATRIX: 
TYPES OF ANALYSES: 

DATA VALJDATiON SUMMARY 
REPORT 

Me/Allen & f-Eoshall 
Charleston Navel Base, Zone A 
8500.14 
LockkdAIlalytical Services 
EPA Level ITI 
EPA SOW 3/90 
UsEPA CLP Ndibnd M o m !  Gm'deIines for @m'c M a  
Review, 1994; USEPA CLP Natronal M o d  Gt6akZine.s for 
ImrgmCMIc &a Review, 1994 
water 
Volatile Organics, Semivo~e  Organics, P&cicWKBs, 
Totd Metals, Hexavalent Chromium 

SDG NUMB= U891 (Level I Q  
C 

Client 
M 
039GW00102 
03!EW00202 
03 8GWO ID0 1 
002GW00202 
002GW00402 
002GW00502 
0 0 2 G w m 2  
039TW00202 
039GWOO 102MD 
039GW00102MS 

Lab 
w 
L6891-10/21/8/1 
U891-13/23/9/2 
L6891-12/7 
L6891-3 
L.6891-4 
16891-5 ' 
L6891-6 
L6891-16 
L6891-1MD 
L6891-1MS 

rn 
Water 
water 
wata 
Water 
water 
water 
Water 
Water 
w2tter 
water 

Volatile Semi- Pesticides/ Total Hewvalent 
Organics_volatiles PCB's Metalsct.ltomrum 

X X X X 

t = Non-billable Quality Control Sample 
MD = MATRIX DUPLICATE, MS = MIITRTX SPIKE, T W  = TRIP BLANK 

DATA -S): Marvin L. Smith, Jan M Dektshmit 



Data Qualifier Definitions: 

J - The associated numerical value is an estimated quantity. 

R - The data are unusable (the compound/analyte may or may 
not be present). Resampling and mimlysis are necessary 
for verification. 

U - The compound/analyte was analyzed for, but not detected. 
The associated numerical value is the sample quantitation 
limit. 

UJ - The compoundaaalyte was analyzed for, but not detected. 
The sample quantitation limit is an estimated quantity. 

N - The compoundlandyte is presumably present. 

NJ - The compound/analyte is presumably present at an 
estimated quantity. 



DATA Q U m C A a O N  SUMhUJXY 

Lockheed Analytical Services - L6891 Level III, CLP Organics and Inorganics 

VOLA TILE ORGANICS 

I.) HoIding Times: 

All Holding Time criteria were met, so no action was taken 

All GChG Thing criteria were met, so no action was requzred 

Initial Calibration: 

The Percent Relative Standard Deviations (?/(1RSD's) exceeded the 30% QC limit for the standards 
and* on 4/23/96 on inshmmf E for the following mmpo&: 

These c o q d  wae not detected .in the associated samples. No action was n-. 

Continuing Calibration: 

The Percerrt Differences (O/aD's) exceeded the 25% QC limit for the standard anal+ on 4/29/96 at 
20 17 on inshmmt E for the following compomds: 



'Ihe results for these compounds in associated samples 039GW00102 and 039GW00202, which consisted 
entirely of mn-detects, were £lagged as edmakd 0. 

IV.) Blanks: 

Method Blank: 

rhae were no positive M o n s  in the method blank No action was necessary. 

Trip Blank: 

Acetone, 2-buhnone and chloroform WE detected at 13 ug/L, 2.4 ug/L and 3.4 uglL, respectively, in 
trip blank 039TW0202. The positive d t  for -one in associated sample 039GW00102, which was 
below IOX the blank amount, was flagged as undetected (U) with the detection limit being raised to the 
amount of contamidon in tfie sample. There were no positive ~ o n s  of 2-butanox or chloroform 
in the associated samples. No firher action was ~xessary. 

- - - 
TICS: 

Thme'm no positive TIC-detections in the method or irip bkmks, so no action was t .  

V.) Surrogate Recoveries: 

All Surrogate Recovery criteria were met No action was m@mL 

VI.) Laboratory control Samples (Lcs): 

Two LCSs were analyzed with this SDG. The Y&'s for t r i c h l a  were below the QC limits in 
both LCSs. Data validation action based on LCS recoveries was not m p e d .  No action was W n  

W.) Mi&k Spike / M&k Spike Duplicate (MS / MSD): 

There wae no MS / MSD analyses performed in this SDG. No action was taken. 

WI.) Field Duplicates: 

There were no field duplicate samples in this SDG. No action was nmesay, 

IX) IntemaI Standards Performance (Ism): 

ALI Intemd Standards P e r f o m  criteria m met. No action was r e q k d  

X) T c L C o ~ t m d I ~ ~ 0 n :  

A1I TCL Compomd Identifidon criteria w e  mef so no d o n  was taken. 



. Compound Qwntitation and Reported Contract Required (&antitation Limits (CRQL's): 

AU CRQL criteria m met, so no action was mxsry. 

XU.) Tentatively Identi£ied Compunds (TICS): 

A11 TIC Identification criteria were met, so no action was required. 

Xm.) System Performarice: 

All System Performance criteria were met. No action was taken. 

XN.) Overall Assess- of W G a I e r a l :  

AU labomtory data wae acceptable with qudifications 

L) Holding Times: 

AU Holding Time criteria were met No action was necessary. 

All GUMS Tuning criteria were mef so no action was taken. 

IIL) Calibration: 

The Percent Relative Standatd Deviation (YdRSD) ffor 2,4dhhph1(38.4%) exceeded the 30Dh QC 
knit for the standards analyzed on 5/13/96 on hskmmt M 'Xhis compound was not chxted in the 
associated sampies. No action was neasay. 

Continuing Calibration: 

The Percent Differences (YoD's) exceeded the 25% QC limit for the standard analyzed on 5/13/96 at 
15:24 on imhmmmt M for the following compounds: 

The results for these c o m p o ~  in associated samples 03!XW00102 and 039GW00202, which 
consisted entirely of nokdetects, were flagged as estimated 0. 



. Blanks: 

There were no positive detections in the method blank No action was required. 

ncs: 

All TIC criteria were mef so no action was necessary. 

V.) Surrogate Recoveries: 

All Surrogate Recovery.criteria were met. No action was taken. 

VI.) Laboratory Control Samples (LCS): 

?hreeLCSfswaedyzdinthisSDG. A U c r i ~ ~ m e t  Noactionwastaken 

VIL) Matrix Spike / Makrix Spike Duplicate (MS / MSD): - - - 
Thae were no MS / MSD analyses perf& in this SDG. No action was required 

VIIL) Field Dtrplicates: 

k were no field duplicate samples in this SDG. No action was taken. 

IX) Intend Standards Paformince (KID'S): 

All htemal Standard Pd6mmce criteria mere met, so no action was taken 

X )  TCL Compound IdentScation: 

AU TCL Compound Identification criteria were met, so no action was q u i d .  

XI.) C o m p o d  Quantitation and Reported Contract k p u d  -tation Limits (CRQL's): 

All CRQL criteria were met, so no action was taken 

XII.) Tentatively Identified Compounds (TICS): 

All TIC criteria were met, so no adon was n-. 

XIII.) System Performance: 

All System Performance criteria were met, so no action was taken. 

XN.) Overall Assessment of WGeneral:  

All laboratory data were acceptable with qualifications. 



I.) Holding Tm: 

All Holding Time criteria were met, so no action was required. 

All Instmment Performance criteria v m ~  met No action was talen 

m.) Calibration: 

Initial Calibration: 

All Initial Calibration criteria were met. No action was necessary. 

Continuing Calibrationr 

All Continuing CaliMm c r i b  were rnet No action was required 

IV.) Blanks: 

Method Blank 

?here were no positive detections in the method blank No action was t a h  

V.) Smogate Recoveries: 

All Surrogate k v e r y  criteria mxe met, so no action was taken. 

Three LCS's were anal@ in this SDG. AU criteria were met No action was taken 

VIL) Matrix Spike / Matrix Spike Duplicate (MS / MD): 

lhae were no MS / MSD's analyzed in t h i s  SDG. No action was necessary. 

VIE) TCL Cornpod  Identification: 

PesticidePCB J ~ c a t i o n  Summary (PIS): 

AU PIS criteria m met. No action was required. 

K) Field Duplicates: 

Thm were no field duplicate samples in this SDG. No action was necessary. 



X) Pesticide Cleanup Check: 

Florisil Cartridge Check: 

All criteria mere met, so no action was taken. 

Gel Permeation Chromatomhy (GPC): 

GPC cleanup was not requued for mter samples. No action was nemmy. 

XI.) Overall Assessment of WGeneral:  

All laboratory data were acceptable wibrrt  qualification. 

TOTAL METALS 

I.) Holding Tm: 

All fEolding Time criteria ulere I&, so no action was t .  

II.) Calibration: 

AU Initial and Continuing Calibration criteria were met, so no action was nw;essary. 

m.) Blanks: 

The following blank d t s  represent. the highest detections associated with the samples and mere used 
for data qualification: 

Blank 
Tvnem)# 
ERB 
CCBl 
ERB 
D m  
DWB 
ERE3 
FB 
ERB 
DWB 
DWB 
ElCB 

a 
aluminum 
antimony 
arsenic 
barium 
calcium 
iron 
magnesium - 
nickel 
sodium 
zinc 

CCB = Continuing Calibration Blank, DWB = Deionized Water Blank (002DW00202), 
EEU3 = Equipment Rinsaee Blank (002EWO0202), FB = Field BIank (002FW00202) 

The deionized wter, eguipmmi  rim^ and field blanks wae analyzed in SDG L6894. All sample 



d t s  greater than the IDL bui less than 5X the blank amount ( A d 0 1 1  Level, u@L for water samples) 
for which the w mmbied blank was an associated calibmtion, deionized water, equipment rinsate or 
field blank wx flagged as mcheded 0. 

Aluminum ( 4 . 9  I&) in CCBS and potassium (-1370 ug/L) in CCB3 had n e e v e  results with 
absoluk values greater than the DL. All asmchkd positive sample results less than 5X the absolute 
value of the negative blank d t s  and a l l  ~3ndebA.s  were flagged as athated (n and 0. 
W.) ICP h t e r f m  Check Sample Results: 

All ~ercent Recovery criteria mre met, so w action was taken. 

The following anaiytes were detected in ICS Soldon A at concentdons gate than the DL: 

cadmium 7w 
manganese 4ug/L 

- - 
M analytes s h ~ d d  not be present since neither a~uminum, dcium, imn mx mawi;m was 
present in the associated samples at a concmtmlion c o ~ l e  to or greater than the amount in 
Solution A, no action was taken. 

Negative results were observed in ICS Solution A for the following analytes: 

cobalt -9 ug/L 
potassium -1550 uglL 
sodim -154 ug/L 

S h e  neitha aluminum, calcium, iron nor magnesium was present in the assoc- samples at a 
concentration comparable to or greater than the amount in Solution A, no action was takn 

V.) ICP Serial Dilution Analysis: 

All Serial Dilution criteria were met. No action was n-. 

. Labomlory Control Samples w): 
All LCS b v e r y  criteria were met No action m s  requrred 

VII.) Duplicate Sample Analysis: 

'Jhere were no Duplicate Sample Analyses performed in this SDG. No action was taken 

WU.) Matrix Spike / Matrix Spike Drrplicaie (h!lS / MSD): 

The ReIative Percent Difference WD) was 222% for W m  in spiked samples 002CrW00102MS 
and 002GW00102MSD (analpal in SDG L6884), which exceeded the 20% QC limit for water 
samples. The non-deted: Wts for thallium in all SDG samples were flagged as estimated 0. 

7 



The Percent Recoveries (YdR's) of selenium were 68.00h in both spiked samples 002GW00102MS and 
002GW00102h4SD (analyzed in SIX3 U884), which WE below the 75-125% QC limits. The 
nokdetect results for seIaium in all W samples mexe flagged as estimated (UJ). The %R for 
thallium was 63.2% in spiked sample 002GW00 102MS, which was below the 75- 125% QC limits. 
Thallium was previously qualified based on a high RPD. No firher action was necessary. 

TX) Field Duplicates: 

?here were no field duplicate samples in thrs SDG. No action was taken 

X) Graphite Furnace Atomic Absorption QC (GFAA): 

N1 GFAA criteria were met. No action was requtred. 

XI.) Sample Result, Calcula t iof ldpt ion  Verification: 

All criteria were. met. No action was necessslry. 

XII.) Quarterly Verification of htmmental Parameters: 

All criteria were met, so no action was taken 

WI.) Overall Assessment of W G e n e r a l :  

All laboratory data were acceptable with quahfications. 

HEXA VALENT C m O m  

I.) H o l d i n g T i :  

AlI Holding T i  criteria wxe met, so no action was taken 

All I n i d  and Continuing M M o n  criteria were met. No action was necessary. 

m.) Blanks: 

Method Blank: 

There were no positive detections in the method blank. No action was mmsaq. 

IN.) Laboratory Control Samples (LCS): 

All LCS P m t  REcovery criteria were met. No action was necessary. 



V.) Duplicate Satllple Analysis: 

All Duplicate Sample Analysis criteria were met. No action was required 

VI.) Matrixspike Recovery 

All Percent Recovery criteria were met No action was taken 

) Field Duplicates: 

There wae no fieId duplicate samples in this SDG. No action was necessary. 

rn.) overall - 0 f W M  

All laboratory data were acceptable without qmMicafion. 



VALIDATA 
Chemical Services, Inc. 

P. 0. Box 930422, Norcross, GA 30093 
(770) 923-3890 
(770) 923-8769 (Fax) 

COMPANY: 
SITENAME: 
PROJECT NUMBER: 
c o m m  LAB: 
QAQC LJ3EL:  
P A  =OD: 
VALIDATION GUIDELDES: 

SAMPLEMA= 
TYPES OF ANALYSIS: 

DATA VALTDATION SUMMARY 
REPORT 

EnsafdAllen & &shall 
Chatlaton Navel Base, Zone A 
8500.14 
Lockheed Analytical Services 
P A  Level IV 
EPA SOW 3/90 - - 
WEPA C L P N ~ ~ O ~  ~~cliond -lines for ~rn&mic 
Review, 1994 
water 
Total Mkt& 

SDG NUMBER US94 (Level IV) 

SAMPLES: 

Client Lab 
w 
002DW00202 

S m P W  
L.6894-1 .. 

002EW00202 L6894-2 
002FW00202 L6894-3 

Mabk 
water 
Water 
w e  

Total 
Metals 

X 
X 
X 

D = DEIONIZED WATER BLANK, E = EQUIPMENT RDEATE BLAHK, F = FIELD BLANK 

DATA REVIEWER(S): Marvin L: Smith, Jean M D e W t  



Data Qualifier Definltlons: 

- - 
J - The associated numerical value is an estimated quantity. 

R - The data are unusable (the compound/analyte may or may 
not be present). Resampling and reanalysis ark necessary 
for verification. 

U - Thecompoun#mdyeewasandlyzedfor,butnotdeteded. 
The associated nurnericd value is the sample quatitation 
limit. 

UJ - The compoundianalyte was analyzed for, but not detected. 
The sample quantitation h i t  is an estimated quantity. 

N - The compound/analyte is presumably present. 

NJ - The compound/analyte is presumably present at an 
estimated quaoti~.  



DATA QUALEICATION SUMMARY 

Lmkheed Analytical Services - L6894 hveI  TV, CL;P hrgaiics 

SAMPLES: 002DW00202, 00m00202,002FW00202 

TOTAL METALS 

All Holding Time criteria viere met, so no action was taken 

TI.) Calibration: - - 

AU Initial and Conrinrring Calibration criteria mere met, so no' action was mxsmy. 

IU.) Blanks: 

The following blank d t s  represent the highest dekdio11s associated with the samples: 

Blank 
TvDem)# - - Action J me.1. ufl ,  
CCBl arJfimrly 4.00 20.00 
PBW dcim 14.5 72.5 
CCB5 J=UW== 1.80 9.00 
PBW sodium. 96.5 482.5 

CCB = Contin- Calibration Blank, PBW = Preparatron Blank (Water) 

Since the only samples in this SDG &re deionized wata, equipment rinsate and field blanks, no 
action was necessary. 

A l e m  (-44.9 ugL) in CCB5 and potassium (-1370 @) in CCB3 had negative d t s  with 
absolute values than the DL. Since the time samples in this SDG rn deionized water, 
equipment rinsate and field blanks, no action was necaaq. 

IV.) ICP Inter%erence Check Sample Results: 

All Percent Recovery criteria viere met, so m action was taken 

The following analytes were present in ICS Soltdon A at c o ~ o n s  gm&r than the IDL: 

cadmium 
rnanganeSe 



These analyks should not be present. Since n e i k  alumhum, calcium, iron mr magnesium was 
present in the associated samples at a comahation CmpmbIe to or grater b n  the amount in 
Solution A, no action was nemmy.  

Negative d t s  obxmed in Solution A for the following analytes: 

cohalt 
sodium 
potassium 

Since neither aluminum, calcium, iron nor magnesium was present in the associated samples' at a 
conumhation m m l e  to or greater than the amount in Solution A, no action was taken. 

V.) ICP SeriaI Dilution Analysis: 

All M a 1  Dilhon was not required No action was necessary. 

VL) Labomtory ConIroI Samples (LCS): 

A l l L C S R e c o v a y ~ a w e r e m e t  Noactionwasrequired. 

VII.) Duplicate Sample Analysis: 

T h e  viere no Duplicate Sample Analyses performed in this SDG. No action was taken 

Vm.) h k i x  Spike / Matrix Spike Duplicate (h4S / MSD): 

MS/MSDanalyseswerenotreqtllredinthisSDG. Noactionwasrequired 

DL) Field Duplicates: 

lhm were no field duplicate samples in this W. No action was taken 

X) Graphite F m  Atomic Absorption QC (GFAA): 

All Graphite Fumace criteria WE IIN% No d o n  was r e q u i d  

XI.) Sample Result, C a l c u l a t i o f l ~ p t i o n  Verification: 

All criteria were met No action was necessary. 

XII.) Quarterly Verification of Imhmmtd Parameters: 

All criteria were met, so no action was taken. 

XIIL)  O v d  Assessment of W G e n d :  



VALIDATA 
Chemical Semces, Inc. 

(770) 923-3890 
P. 0. Box 930422, Norcross, GA 30093 (770) 923-8769 (Fax) 

DATA VALIDAXON SUMMARY 
REPORT 

COMPANY: 
SI'IE NAME: 
PROJECT NUMBER: 
C O m C I E D ' L A B :  
QAQC IEVEL: 
EPA METHOD: 
VALDATION GuIDEmEs: 

SAMPLE MA- 
TYPES O F m m  

SIX; lam4BER: 

EkiafiiAIlexl &rnshall 
Qmleston Navel Base, Zone A 
8500.14 
LocWAnal@cal servim 
EPA Level m and IV 
EPA SOW 3/90 - - - 
USEPA U P  Ndrdrod Fumtion. Gdeli ines fur 0rgm.c m a  
Rmiew, 1994, CBEPA CLPNcdoncrl l?ut&oncal Giiidklines for 
Imrgm'c &a Review, 1994 
wata 
Volatile Organics, Semivolatile Organics, Total haetals, Cyantde, 
Hexavalent Chromium 

L6904A (Level IV) 
L6904B (Level m) 

SDG L6904A w e 1  N): 

Client Lab Volatile Semi- Total Jikxavdent 
w Matrix _Organics* Metals i2mlldE- 

039HW00302* L6904-23/42 Water X X 
L6904-37/48/2 Water X . X  X 

* = C o m n d i n g  sample 039GW00302 was analyzed in SDC; L6904B. 



SDG L6WB (Level m): 

Client Lab - u 
039GW00302* L6904-20/40 

L.6904-3611 
039GW00402 L6!?04-29/46 

L6904-3914 
03%W00402RE L6- 
039GW00502 L6904-26/44. 

M904-38/3 
042GW00 102 L6904-11/34 
0 4 2 ~ 0 0 2 0 2  L6904- 14/35 
042GW00302 L6904-8/33 
505GW00102 L6904-5/32 
042TW00202 L6904-17 
039GW00302MS L6904-1MS 
039GW00302MSD U904-1MSD 
505GW00102S U904-32s 
505GW00 102SD ~ 6 9 0 4 - 3 2 ~ ~ '  

Iklmix 
Water 
Water 
water 
Water 
W m  
water 
water 
wata 
wafer 
W m  
water 
water 
water 
water 
wta 
Water 

Semi- Total * l!&& 
X 

X 
X 

X 
X 
X 

X 
X 
X 
X 
X 

Hexavalent 

X 

X 

X 

- - + - 
+ 

-1- = Non-billable Quality Control Sample * = Comqmnding field duplicate sample 039HW00302 was analyzed in SDG L6904A 

MS / S = MATRIX SPIKE, MSD / SD = MATRIX SPIKE DUPLICATE, RE = -YSIS, 
T = r n B L A N K  

DATA m S ) :  Marvin L. Smith, Jean M Delashmit 

REILEASE SIGNATURE: 



Data Qualifier Definitions: 

J - The associated numerical. value is an estimated quantity. 

R - The data are unusabIe (the compound/analyte may or may 
not be present). Resampling and reanalysis are necessary 
for verification. 

U - The compouncWanalyte was Bnalyzed for, but not detected. 
The associated numerical value is the sample quantitation 
limit. 

UJ - The compound/analyte was analyzed for, but not detected. 
The sample quantitation Limit is an estimated quantity. 

N - The cornpound/apalyte is presumably present. 

NJ - The compound/analyte is presumably present at an 
estimated quantity. 



DATA QUALFlCATlON SUMmClRY 

Lockheed Analytical Services - L6904A Level IV, CLP Organics and Inorganics 

SAMPE: 039m00302 

VOLA TEE ORGANICS 

All Holding T I  criteria were met, so no action was  taker^ 

IL) GC/MSTimiIlg 

m.) Calibration: 

Initial Calibration: 

Ilhe Percent Relative Standard Mations (%RSD's) exceeded the 30% QC limit for the standards 
analyzed on 4/23/96 on imtrummt E for the following c o r n p o d :  

There wxe no positive detections of these c o r n p o d  in the associated sample. No action was 
W s a r y .  

Coxliinuing Calibration: 

The Percent Differences (YaD's) exuded the 25% QC limit for the standard analyzed on 5/1/% at 14:37 
on imtmmmt E for the following COT&: 

The results for these compounds in associated sample 039HW00302, which w m W  entirely of 
mn*, were flagged as estimated 0. 



ZV.) Blanks: 

There were no positive detections in the method blank No action was necessary. 

Tip Blank: 

There were no positive detections in the trip blank, which was analyzed in SDG L6904B. No action 
was necesay. 

There were no positive TIC detections in the mthod or trip blanks, so no action was taken. 

V.) Smgate Recoveries: 
- - - 

All Surrogate Recovay criteria mere met. No action wits reqtllred. 

Six LCS's were analyzed with this SDG. Several YaR's wae sligkdy outside the QC limits. Data 
validation action based on LCS recoveries was not r e q m d  No action was necessary. 

W.) Matrix Spike / Matrix Spike ]Duplicate (I\.Is / MSD): 

All MS / MSD Percent Recovery criteria ume met in the associated analyses performed in SDG 
L6904B. No action was taken 

VIE.) Field Duplicates: 

Field duplicate sample 039HW00302 was analyzed in this SDG, and cmqmnding sample 
039GW00302 was analyzed in SDG L6904B. There u~ae no calculabIe RPIYs in this set of field 
duplicate sa11431es. No action was necessary. 

IX) Internal Standards Performance (ISTD): 

All Intemal Standards Performance criteria were met. No action was required. 

X) TCZ Compomd Identification: 

All TCL €ompod Identification criteria wre met, so no action was taken 

XI.) Cornpod  Quantitation and Reported Con- Rqwred Quantitation Limits (CRQL's): 

All CRQL criteria were me% so no action was necessary. 



XD.) Tentatively Identified Compounds (TICS): 

All TIC Identification criteria were rnef so no action was required. 

XU.) System Performance: 

All System Performance criteria were met. No action was taken 

XXV.) Overall Assessment of WGeneral: 

All laboratory data - acqkble with qualifications. 

S M O U  TLLE ORGANICS 

1.) HoIding Ti: 

AU Holding Time criteria wae met No action was necessary. 

IL) Gc/MsTLmillg 

All GUMS Tuning criteria were met, so no action was taken. 

ID.) CaliMon: 

Initial Calibration: 

All Initid Calibration criteria were met No action was required 

Continuing Calibration: 

The Percent Diffkrmm (YaD's) exceeded the 25% QC limit for the standard analyzed on 5/13/% at 
1524 on instmrmt M for the following c o w & :  

The &ts for these compounds in associated sample 039HW00302, which were both non-detects, 
wxe flagged as estimated 0. 

IV.) Blanks: 

W o d  Blank 

Thae were no positive detections in the method blank No action was requrred. 



All TIC criteria were met, so no action was necsmy. 

V.) Surrogate Recoveries: 

All Surrogate Recovery criteria were met. No action was taken 

VI.) w r a t o r y  am1 samples (LCS): 

Two LAX'S were analyzed with this SDG. A11 criteria wae met No action was taken 

. Matrix Spike / Matrix S p b  Duplicate (hB / MSD): 

ThereweremhB/MSDanalysesperformedin~SDG. N o & o n w a s q u k d  

wI.) Field Duplicates: - - 

Field duplicate sample 039HW00302 was analyzed in this SDG, and sample 039GW00302 w 
analyzed in SDG L 6 W .  lhxe were no calculable RPD's in this set of field d~~~l ica te  samples. No 
action was necessary. 

IX) IIlmd Standards Penformance ( E ' m s ) :  

All IntemaI Standard Performance criteria were met, so no action was taken 

All TCL Copund Identification criteria w e  met, so no action was requid 

XI.) Compound Quantitation and Reported Contract Required Quatntitation Limits (CRQL's): 

AuCRQLcriteria~met,sonoactionwas* 

XII.) Tentatively Identified Compounds (TICS): 

All TIC criteria were met, so no action was necessary. 

m.) System Performance: 

All System Perf- criteria were so no action was taken 

XW.) Overall Assessment of W G e d :  

All laboratory data were acceptable with qualifications. 



TOTAL METALS 

All Holding Time criteria were met, so no action was taken 

II.) Calibration: 

All Initial and Continuing Calibration criteria were met, so no action was necessary. 

ID.) Blanks: 

The following blank results represent the highest detections associated with the samples and were used 
for data qmMi&on: 

Blank - 
ERB 
cCB2 
ERB 
D m  
D m  
ERB 
FB 
ERB 
DWB 
D m  
ERB 

Anafvte 
aluminum 
antirnany 
arsenic 
barium 
calcium 
iron 
magnesium 
mwzan- 
nickel 
sodium 
dnc 

ActronJ mel. upfl, - 
610 
33.5 
15.5 
730 

24400 

E l 3  = Continuing Calibration Blank, DWB = Deionized Water Blank (002DW00202), 
ERl3 = Equipment Rinsate Blank (002EW00202), FB = Field Blank (002FW00202) 

The deionized water, @equipment rinsate and field blanks were analyzed in SDG L6894. All sample 
nzdts grater than the IDL but less than 5X the blank amount (Action Level, uglL for water samples) 
for which the cm&mWd blank was an associated calibration, deionized water, equipmat rimate or 
field blank were flagged as undetected 0. 

Negative results WE observed in the continuing calibmtion b W  (CCJ3's) for the following analytes: 

Blank - AnaIvte &QG 5xcmL 
0335 arsenic -2.0 ug/L 10.0 ugk 
CCB3 calcium -13.2 ug/L 66.0 ug/L 
CCB4 iron -6.6 L@L 33.0 ug/L 
CCB1 selenium -3.9 ug/L 19.5 ugfl, 

AlI  associated positive sample r d t s  less than 5X the absolute value of the negative blank d t s  and 
all associated nordetects were flagged as estimated (9 and 0. 



) ICP Interference Check Sample Results: 

All Percent Rtx;overy criteria were met, so no action was taken. 

Zinc (4 ugL) was present in ICS Solution A at a concentration m a  than the IDL. 'kis analyte 
should not be present. Additionally, negative results were o h d  in ICS Solution A for the 
following analytes: 

nickel -17 ug/L 
sodium -154 @L 

Since neither duminum, calcium, iron nor magnesium was present in the associated sample at a 
concentcation comparable to or greater than the amount in Solution A, no action was taken 

V.) I D  SeriaI Dilution Analysis: 

All Serial Dilution criteria were met No action was necessary. - - 

) Wratory Control Samples (LCS): 

All LCS Recovery criteria were met. No action was reqrnred 

VIL) lhplicate Sampie Analysis: 

7 h - e  mere no Duplicate Sample Analyses performed in this SDG. No action was taken 

VIE.) Matrix Spike / M i i r k  Spike Duplicate (MS / MSD): 

The Percent Recoveries (O/aR1s) of selenium were 74.056 in both spiked samples 505GW00102MS 
and 505GWOO 102MSD (analyzed in SDG L6904B), which were below the 75- 125% QC limits. The 
non-detect result for selenium in sample 039HW00302 was flagged as estimated 0. The O/dRts of 
aluminum mere 137% and 126% respectively, in spiked samples 505GW0102MS and 
505GW00102MSD, which exceeded the 75125% QC limits. % positive &t for allrminum in 
sample 039HW00302 was flagged as edmakd (J). 

IX) Field Duplicates: 

Sample 039HW00302 was anal* in this SDG, and sample 039GW00302 was anal@ in SDG 
IAMB. The cdculabfe Relative Percent Diff- (RPD's) were: 

m - - m 
aluminum 18W ugL 1990 WJ 5.2 
calcium 56300 ug/L 59oooug/L 4.7 
iron 3260 ug/L 3540@ 9.4 
-Pm 57.3 ug/L 60.0 u@ 4.6 

All RPD's w r e  within the 30% QC limit for Wer sampZes. No a d i a  was nmxwy. 



X) Graphite Furnace Atomic Absorption QC (WAA): 
7 

All GFAA criteria were met. No action was m q d  

X I )  Sample Resulf acdation/Transcription Verification: 

,411 criteria were met. No action was necessary. 

XD.) Quarterly Verification of Imtmnental Parameters: 

All criteria were met, so no action was taken 

XIII.) Overall Assessment of WGeneral: 

All laboratory data were acceptable with qualifications. 

CYANLDE 

I.) HolditlgTmEs: 

All Holding Tune critaia were met, so no action was taken. 

. Calibration: 

All Initial and Continuing Calibration criteria were met No d o n  was necessary. 

m.) Blanks: 

Method Blank: 

Cyanide was not detected in the method blank No action was necessary. 

IV.) b r a t o r y  Control Samples (LCS): 

MI LCS Pacad Recovery criteria were met. No action was necessary. 

V.) Duplicate Sample Analysis: 

DupIimte Sample Analysis was not performed in this SDG. No action was required 

VI.) Matrix SpikeRecovery: 

No Matrix Spike sample was analyzd in this SDG. No action was taken. 

VII.) Field lhplicaks: 

?here wm no field duplicate samples in ths M o n  No action was necessary. 

7 



VIII.) Overall Assessment of W M :  

All laboratory data were acceptable witho~ qualification. 

HEXA VALENT CHROMUM 

All Holding Tune criteria were met, so no action was taken. 

. Calibration: 

ALI Initial and Continuing Calibration criteria viere m% No action was necessary. 

ID.) Blanks: 
- - 

M o d  Blanks: 

There were no positive detections in the method blanks. No d o n  was mmsry. 

N.) Laboratory Control Samples (KS) :  

All LCS Percent Recovery criteria were met No action was necesq.  

V.) Duplicak Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDC;. No action was required. 

VI.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

All MS / MSD Percent Recovery criteria were met. No action was a m  

. Field Duplicates: 

?he Relative P m t  Diffkremx (WD) uas 40.W for h e x a d d  chromium in field duplicate samples 
039]HW00302 and 039GW00302 (adyzed in SDG U904B), *ch exceeded the 30% QC limit for 
water sampIes. The positive results for this anaIyte were flagged as estimated (0 h the two samples. 

Vm.) Overall Assessment of WGeneral: 

All laboratory a were awqtable with qualifications. 



DATA Q U m C A T I O N  SUMMARY 

Loch& Analytical Services - lL6904B Level III, CL9 Organics and Inorganics 

VOLA TLLE ORGANICY 

L) HoldingTzmes: 

All H o l d r n g T i m e c r i ~ ~ m e t ,  sono actionwas taken 

XI.) GC/MST* 

AH GC/MS Tuning criteria were me5 so no action was required 

IIL) Calibration: 

TnitiaI Caiibration: 

?he Percent Relative Standard Deviations (?/aRSD's) e d e d  the 30% QC limit for the standards 
analyzed on 4/23/96 on ifistnnnent E for the following c o r q o W . ,  

There WE no positive detections of these compounds in the associated saqIes. No action was 
=sary. 

Continuing Calibration: 

The Percent Differences (oAD's) exceeded the 25% QC limit for the mdard anal@ on 4/30/% at 
16:18 on instnrment E for the foilowing cornpod:  

The d t s  for these compounds in aswciated samples 042GW00102 and 042GW00302, which consisted 
entirely of nondetects, wae flagged as estimated 0. 



The Percent Differences (YaD's) exceeded the 25% QC limit for the standard a n a l d  on 5/1/96 at 14:37 
on instrument E for the following cornporn&: 

The results for these compounds in a s s o c ~  samples 039GW00302 and 042GW00202, which consisted 
entirely of nondetects, were flagged as estimated 0. 

TV.) Blanks: 

Method Blanks: 

Acetone was detected at 5.0 L@L in &od blank 36537MB. ?he positive detection of acetone in 
associated sample 039GW00302, which was less than 10X the b h k  amqunt, was flagged as detected 
0 with the andyt id  result below the CRQL being replaced with the CRQL. . -  - - 

Trip Blank: 

There were no positive detections in the trip blank No action was n e c x s q .  

?here w a x  no positive TIC detections in the method or trip blank, so w d o n  was taken. 

V.) Smgate Recoveries: 

All Surrogate Recovery criteria were met. No action was mpmL 

W.) Laboratory Coml Samples (ES): 

Six LB's were analyzed with this SDG. Several O/aR1s were slightly outside tbe QC limits. Data 
validation adion based on LCS recoveries was not q u h d  No action was necessary. 

Vn.) Spike / Matrix Spike Duplicate (MS / MSD): 

All MS / MSD Percent Recovery criteria wae met. No action was taken 

WE.) Field Duplicates: 

Sample 039GW00302 was analyzed in this SDG, d field-duplicate sample 039HW00302 was anal* 
in SDG U9044k lime were rm calculable RPD's in this set of field duplicate samples. No action was 
necessary- 

IX) Internal Standards P e r f i i  (Ism): 
AU I n t a d  Standards Performance criteria were met. No action was r e q d  



X) TCL Compound Identification: 

AIl TCL C o v u n d  Identification criteria were met, so no action was taka 

XL) Compound Quantitation and Reported Contract Required Quarrttation Lits (CRQCs): 

All CRQL criteria were met, so no action was necessary. 

m.) Tentatively Identified Compounds (TICS): 

All TIC Identification criteria were so no action was. required 

Xm.) System Performance: 

AU System P ~ ~ c e  criteria were met. No action was taken 

XN.) O v d  Assessment of W G e r m d :  

All laboratory data were acceptable with quahfimtions. 

SEMWOLA TILE ORGANICS 

I.) Holding T m :  

All Holding Tme criteria wae met. No action w necessary. 

Initial Cal iMon:  

ALI Initid Calibration criteria were mzt No action was required. 

Continuing Catibration: 

The P m t  Differences (YaD's) exceeded the 25% QC limit for the standard anatpxl on 5/13/96 at 
1524 on jmtnmmt M for the following compolmds: 

The results for these c o m p o ~  in associated samples 039GW00302,039GW00402 and 039GW00502 
which consisted entirely of mndekch, mere flagged as estimated 0. 



N.) Blanks: 

Methad Blank: 

There were no positive detections in the method blank No action was required. 

All TIC criteria were met, so no action was necessary. 

V.) Smogate Recoveries: 

The Surrogate Percent Recoveries (YaR's) of 2-fluorophenol(23%) and 2,4,&&ihmophenol (18%) 
were below their respective 31-1 100/0 and 34-147'?! QC limits in sample 039GW00402. All acid 
Man compo&, which consisted h l y  of nondekcb, were flagged as estimated (UJ). 

The Surrogate Percent Recoveries (9'11s) of 2-fiwrophenol(24%) and 2 , 4 , & ~ b r o m o ~ l ( 1 8 % )  
were below their respective 3 1-1 10% and 34147% QC limits in sample 03- All acid 
W o n  coqunds, which consisted entirely of nondetects, mere flagged as estimated 0. 

) Laboratory ControI Samples m): 
Two ]LCS's upere anal@ with this SDG. A 1  Percent Recovery critaia w e  met. No action was 
taken. 

W.) Matrix Spike / Mhtrix Spike Duplicate (MS / MSD): 

VIII.) Field Duplicates: 

Sample 039GW00302 was anal@ In this SDG, and geld duplicate sample 039HW00302 was 
analyzed in SDG U904k There were no calculable RPD's in this set of field duplicate samples. No 
action was necemry. 

JX) Internal Standards Performance ~ ' I D s ) :  

All hkmal Standard Performance criteria met, sb no action was taken 

X) TCL Compound IdentScation: 

All TCL C o v d  Identification criteria were met, so no action was r e g d  

XI.) Cowmd Quantitation and Reported Con- Repred Quantitation Limits (CRQLts): 

All CRQL criteria were met, so no action was taken 



XII.) Tentatively Identified Cornpounds (TICS): 

All TZC criteria were met, so no action was necemry. 

XEi.) System Performance: 

All System Performance criteria were mef so no d o n  was taken 

XN.) Overall Assessment of WGeneral: 

The o r i d  analysis of sample 039GW00402 was considered by the validator to be of preferable data 
quality to the d y s i s  because of its slightly better holding time. All labomtory data w m  
acceptable with qudifications. 

TOTAL METALS 
- - 

L) Holding T I :  

All HoIding Time criteria were met, so no action was taken. 

All Initial and Continuing Calibration criteria were met, so no action u ~ a s  necessary. 

m.) ~ianks:  

The following blank d t s  represent the highest detections associated with the samples and were used 
for data q d l f i d o n :  

Blank = m 
CCB2 
ERE! 
DWB 
DWB 
ERB 
FB 
ERB 
DWB 
DWB 
m 

Analvte 
aluminm 
antimony 
arsenic 
barium 
calcium 
iron 
magnesium 
-gan= 
nickeI 
sodium 
zinc 

CCB = contin- Calibration Blank, DWB = D e i o W  Water Blank (002DW00202), 
ERB = Equpment Rinsate Blank (002EW00202), FB = Field Blank (002FW00202) 

?he deionized mter, equipment rinsate and field blanks were analyzed in SDG L.6894. All sample 



d t s  greater than the IDL but less than 5X the blank amount (Action Level, ugfl, for water samples) 
for which the contaminated blank WE an associated calibration, deionized water, equip- rinsate or 
field blank were flagged as udetated (U). 

Negative &ts were okmed in the continuing dibration blanks (CCB's) for the foIlowing analytes: 

Blank 
m hd@ Nee. Qnc, ~ ~ L C Q ~ L  
CCB5 arsenic -2.0 ug/L 10.0 ug/L 
CCB3 calcium -13.2 Ugn. 66.0 ug/]L 
C W  iron -6.6 ug/L 33.0 ug/L 
CCB1 selenium -3.9 ug/L 19.5 ugL 

All associated positive sample d t s  less than 5X the absolute value of the negative blank results and 
all associated nondetects WE flagged as estimated (J) and 0. 

TV,) ICP Interference Qleck Sample Results: - - 

AllPercentReco~erycri~~met ,sonoaCtionwastaken.  

Zinc (4 ug/L) was present in ICS Soldon A at a c o d o n  grater ihan the IDL This analyte should 
not be present Since neither aluminum, d c i q  iron nor magnesium was present in the associated 
sample at a c o n c e d o n  cmpmble to or greater than the amount in Solution A, no adion was taken. 

Negative d t s  were observed in ICS SoltTtion A for the foliowing d y t e s :  

nickel 
sodium 

Since neither a l d u m ,  calcium, iron nor magnesium was pment in the associated sample at a 
concentmtion comparable to or greater than the amount in Solution A, no action was taken 

V.) ICP Serial Dilution Analysis: 

All Serial Dilution criteria were met. No action was necessary. 

VI.) Laboratory Control Samples (LCS): 

All K S  Recovery criteria were met, No action was requid 

Vli.) DupIimte Sample Analysis: 

k no Duplicate Sample Analyses p e r f i  in this SDG. No action was taken 

WJI.) Matrix Spike / Matrix Spike Duplicate (MS / MSJ;)): 

The Percent Recoveries (%X's) of selenium were 74.0% in both spiked samples 505GW00102MS and 
505GW00102MSD, which were below the 75-125% QC limits. The nondetect results for selenium in 



all SDG samples flagged as estimated 0. The YaRs for aluminum were 137% and 126% 
respectively, in spiked samples 505GW00102MS and 505EW00102MSD, which exceeded tbe 75- 125% 
QC limits. All positive results for alumhum in the associated samples m flagged as eshmkd (J). 

IX) Field Duplicates: 

Sample 039GW00302 was analyzed in this SDG, and field duplicate sample 039HW00302 was 
analyzed in SDG U904A. The calculable bMve  Percent Differences (RPD's) were: 

AnatVte 03 9HW00302 039GW00302 E!L! 
alumhum I890 ug/L 1990 ugL 5.2 
calcium 56300 ug/L ~~ ug/L 4.7 
iron 3260 u a  3540 ug/L 9.4 

57.3 L@ 60.0 ug/L 4.6 

All RPD's were within the 30?? QC limit for water samples. No action was n v .  
- 

X) Graphite Fmwe Atomic Absorpt~on QC (GFAA.): 

All WAA criteria were met. No action was r q u k d  

XI.) Sample Result, C a l c ~ d 4 p t i o n  Verification: 

AU criteria were met. No action was necessary. 

XII.) Quarterly Verification of htrumental Parameters: 

All criteria were met, so no action was taken 

m.) Overall Assessment of Data/Genml: 

AU laboratory data were acceptable with qmhfications. 

I.) IHOldingTunes: 

AU Holding Time criteria wae met, so no action was taken 

II.) Calibration: 

AU Initial and Continuing Calibration criteria mere met- No action was mcmmy. 



IQ.) Blanks: 

Method Blanks: 

7here were no positive detections in the method blanks. No action was mcemry. 

rv.) Laboratory Corn01 Samples (LCS): 

AII LCS Percent W v e r y  criteria were met No action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not pdo& in this SM3. No action was rqmA 

W.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

AUMS/MST)PercentRecoveryuiterhmmet. Noactionwastaken - - 

W.) Field Duplicates: 

The Relative Percent Difference @PD) was 40.W for hexavalent chromium in field drrpIicate~samples 
039HW00302 (analyzed in SDG L6904A) and 039GW00302, which exceeded the 3Ph QC limit for 
water samples. The positive &ts for this analyte were flagged as estimated (J) in the two samples. 

VIU.) Overall Assessment of W h e r a l :  

All laboratory data were acceptable with quakkations. 



VALIDATA 
Chemical Services, Inc. 

P. 0. Box 930422. Norcross, GA 30093 

(770) 923-3890 
(770) 923-8769 (Fax) 

COMPANY: 
SITE NAME: 
PROJECT NUMBER: 
co rn -  LAB: 
EPA S O W m O D :  
VrnATION G m m :  
SAMPIEMATRrx 
TYPES OF ANALYSES: 

DATA VALIDATION SUMMARY 
REPORT 

SDG NUMBER: 

EnSMe/Allen & Hoshall 
Charleston Naval Base, Zone A 
8500.014 
Lockheed Analytical Serrices 
EPA 8290 
EPA 8290, Professional Judgement 
w m  
2,3,7,8-~ubstitukd PCDD's and PCDF's 

Client Lab PCDD/ 
w M Matrix. E R E  
039HW00302 121-51-1 Wata X 
GDAHWO2DO2 121-51-3 Water X 

D = DUPLICATE, MS = MATRIX SPIKE, MSD = MATRIX SPIKE DUPLICATE 

DATA REXEWER(S): Shawn S .  Lin, PkD., Kevin C. Harmon 



DATA QUAUFICAIION SUMMARY 

Lockheed AnaIyticxal Services - U904 2,3,7,8-substitukd PCDTYs and PCDFs 

S M E :  039HW00302, GDAHWO2DO2 

2,3,7,8SUBSTflU?ED KDDS AND PCDFS 

I.) Holding Times: 

AIl criteria were met, so no action was taken. 

TI.) HR- system P e r f m c e :  

GC Co1umn Performance: 

All criteria were met, so no action was taken 

HRMS ResoILTtion: 

AII criteria were me4 so no action was rquud 

Mass Vedication: 

All criteria were met, so no action was taken. 

MS Data Acquisition: 

All critaia were met, so no action was taken. 

ID.) Calibration: 

Calibration Range: 

All criteria were met, so no action was taken. 

Initial Calibmtion and Continuing Ca l iMon Ch& 

All criteria were met, so no action was taken. 



Method Blanks: 

M&od Blanks: 

All criteria were met, so no action was taken. 

FieId Blanks: 

No fieId blank was analyzed 

V.) Intemal Standards Performance: 

The interid standard recoveries for sample GDAHW02DO2 were below the 40-135% QC limits - - 
for the fo1Iowing compounds: 

All associated sample results were flagged as estimated (9. 

. SpWSpike Duplicates: 

One set of LCS/LCSD was analyzed. No results or raw data were submitted. 

VII.) Duplicates: 

No field dupliates were analyzed 

vm.) PCDDPCDF Identifications: 

Retention Times: 

All criteria were met, so no action was taken. 

Ion Abundance: 

AII criteria were met, so no action was required 

S/N Ratio: 

All criteria were met, so no action was taken. 



PCDPE (Polychlorinated Diphenyl Ether) Interferences: 

All criteria were met, so no action was taken 

Second Column Conknation: 

All cri&a were met, so no action was taken. 

LX) Overall Assessment of WGeneral: 

All data were acceptable with quallfidons. 



VALIDATA 
Chemical Services, Inc. 

P. 0. Box 930422. Norcross, GA 30093 

COMPANY: 
sm NAME: 
PROJECT NUMBEEt 
C O ~ C T ' E D  LAB: 
QA/Qc I;EVEL: 
EE'A METHOD: 
VALIDATION G U l D m :  

sAMPLEM.z4m 
TYPES OF ANALYSIS: 

DATA VALJDATION SUMMARY 
REPORT 

~ e l l A U m  & Hoshall 
Charleston Navel Base, Zone A 
8500.14 
Lockheed A n a l p d  Savices 
EPA Level IV - - 
EPA SOW 3/90 
USEPA CLP Naiional Fiozctionrm! Gra'dklirtes for Imrgmanrc Dala 
Review, 1994 
water 
Total Melds, Hexavalent Chromium 

SDG NUMB= L6914 (Level TV) 

Client Lab Totd 
M w # '  M&ix Metals 
GDAHWO2DO2 L69 14-UI Water X 

DATA -S): Manin L. Smith, Jean M. Delashit 

Hexavalent 
Chromwn 

X 



Data Qualifier Definitions: 

- - 
J - The associated numerical value is an estimated quantity. - 

R - The data are unusable (the compoundanalyte may or may 
not be present). Resampling aud reanalysis are necessary 
for verification. 

U - The compoundanalyte was analyzed for, but not detected. 
The associated numerical value is the sample quantitation 
limit, 

UJ - The compoundlanalyte was analyzed for, but not detected. 
The sample quantitation limit is an estimated quantity. 

N - The compoundanalyte is presumably present. 

NJ - The compound/analyte is presumably present at an 
estimated quantity. 



DATA Q U m C A n O N  SUMMARY 

Lockheed Analytrcal Services - M914 Level IV, CLP Inorganics 

SAMPE: GDAHWOZDO2 

TOTAL METALS 

I.) Holding Ti: 

All Holding The criteria were met, so no action was taken. 

All Initial and Continuing uinCalibration criteria were met, so no action was masay. 

The foliowing blank results represent the highest detections associated with the sample and vme used for 
data qualification: 

Blank - 
ERB 
cCB5 
ERB 
D m  
D m  
ERB 
FB 
ERB 
DWB 
DWB 
ERB 

Analvte 
aluminum 
antimony 
arsenic 
barium 
calcium 
iron 
magnesium 
-P= 
nickel 
sodium 
zinc 

CCB = Continuing Calibration Blank, DWB = Deionized Water Blank (002DW00202), 
ERB = Equipment Rinsate Blank (002EW00202), FB = field Blank (002FW00202) 

The deionized water, equipment rimate and field blanks were analyzed in SDG L6894. All sample d t s  
grater than the D L  bw less than 5X the blank amount (Action h l ,  u g l '  for water samples) fm which 
the m nbmhkd blank was an associated calibration, deionized water, equipment rinsate or field blank 
were flagged as undetected o. 



Negative results were observed in the continuing calibration blanks (CCB's) for the following analytes: 

Blank 
AnaJvte n suk?xL  

cCB5 arsenic -2.0 ug/L 10.0 ugL 
CCB3 calcium -132 uglL 66.0 ugX, 
CCBLF iron -6.6 uj$L 33.0 ug/L 
CCB1 selenium -3.9 L@L 19.5 ug/L 

All associated positive sample &ts vi tn greater than 5X the absolute value of the negative blank 
resuh. The associated nonderects were flagged as estimated 0. 

IV.) ICP Interference Check Sample Results: 

Zinc (4 ua) was present in ICS Solution A at a amcentdon greater than the DL. analyte 
should not k present. Additionally, negative d t s  were observed in Solution A for the following 
analyks: 

nickel -7 UglL 
s D d i ~ m  -139 ug/L 

Since neither aluminw calcium, iron nor magnesium was present in the associated sample at a 
concentration c o ~ l e  to or m e r  than the amount in Solution A, no action was taken. 

V.) ICP Serial Dilution Analysis: 

Send Dilution Axdysis was not performed in this SDG. No action was necessary. 

VI.) Laboratory Control Samples w): 
All LCS REcovery criteria were met No action was requrred 

Vll.) Duplicate Sample Analysis: 

There w x  no Duplicate Sample Analyses performed in this SDG. No action was taken 

WU.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

The Percent Recoveries (O/oR1s) of selenium m 74.W in both spW samples 505GWO0102MS 
and 505GW00102?vlSD (analyzed in SDG L6904), which w m  below the 75125% QC limits. Tlae 
noniletect d t  for selenium in sample G D m 0 2 D O 2  was flagged as estimated (UJ). The O/dR1s of 
duminum were 137% and 126% respectively, in spiked samples 505GW00102MS a d  
505GW00102MSD (anal* in SDG UW), which exceeded the 75125% QC limits. The 
associated sample r d t  for aluminum ws determined to be blank c o w o n  No action was 
requrrecl 



IX) , Field Duplicates: 

Sample GDAGWZWZ was analyzed in SDG L6916 while field duplicate sample WAHW02DO2 
was analyzed in this SDG. The calculable blative Percent Differences (RPD's) were calculable: 

A* GJIAHW02IX)2. - m 
calcium 1 7 ~ m  171000 2.9 
iron 22900 22300 2.7 
magnesium 436000 423000 3.0 
-Ewe= 23 80 2310 3.0 
potassium 131000 127000 3.1 
sodium 3660000 3 7 0 0  1.1 

Since all WD's were within the 30% QC limit for water samples, no action was reqrured 

X) Graphite FLU-ME Atomic Absorption QC (GFAA): 

All Graphite Fumace criteria were met No action was required 

) Sample Result, CaIcdatiofl&ption VerXcation: 

All criteria vme met. No action was necessary. 

XII.) Quarterly Verification of htrumental Fhmmeters: 

All criteria were met, so no action was taken 

Wr.) O v d l  Assessment of WGeneral:  

AlI laboratory data were auqtable wittr qualirications. 

1.) Holding Ti: 

All Holding Time criteria were met, so no action was taken 

It.) Calibration: 

All Initial and Continuing Calibration criteria were met No action was necessary. 

Dl.) Blanks: 

MeM Blank 

T h x  were no positive detections in the method blank No action was necessary. 



rv.) Laboratory Conml Sampls (LCS): 

All LCS Percent Recovery criteria were met. No action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No d o n  was required 

VI.) Matrix Spike 1 Matrix Spike Dtlplimte (MS / MXD): 

W.) Field Duplicates: 

Sample 039GW02W2 was analyzed in SDG L6916 while comsponding field duplicate sample 
039HW02W2 was analyzed in this SDG. The Relative P W  Difference for hexavalent chromium in 
this sample set was not dcdabIe. No action ww neoessary. - - - 

All laboratory data wae aoceptable with q ~ c a t i o n s .  



VALIDATA 
, 

Chemical Services, Inc. 
(no) 923-3890 

P. 0. Box 930422. Norcross. GA 30093 (770) 923-8769 (Fa) 

DATA VALIDATION SUMMARY 
REPORT 

COMPANY: 
sm NAME: 
PROJEr=T NUMBm 
C O N l R A ~  LAB: 
QAIQc LEVEL: 
EPA MEXHOD: 
VALIDATION mElx@s:  

SAMPLE MA.= 
TYPES O F m m  

l?!nSde/Allen & HDshall 
Char1eston Navel Base, Zone A 
8500.14 
LoclcheedAnalyticaI servim 
EPA Level ID 
EPA SOW 3190 
-A CLP hrdiod F m d ~ ' o d  Gra'aklines for otgamc m a  
Review, 1934; U S P A  CLPN&-od Fma?onrd GrdlieEines for 
Imrgmric Review, 1994 
Water 
Volatile Organics, Semivolatile Orjpics, Total Metals, 
Hexavalent Cfiromium 

SDG NUMBER: L6916 (L~vel m) 

Client 
w 
039GW04DO2 
506GWO0102 
GDAGWOO 102 
WAGWOlW2 
GX1AGW02D02* 
o~mo4mz 
039GWaQW2MS 
039GW04DO2MSD 

Lab - 
T-6916-5/16/151 
L69162 
L6916-12 - 

L6916-13 
L6916-14 
U91&8 
L.6916-1MS 
L6916-IMSD 

h/Satrix 
Water 
water 
water 
water 
Water 
Water 
water 
water 

Volatile Semi- Totd Ehavalent 
Organics*Pvfi=tals- 

X X X X 
X X 

X 
X 
X 

X 
3. 
-I- 

+ = Nowbillable Quality ControI Sarnpie 
* Sample GDAGWO2W2 was associated with field duplicate sample WAHW00302 in SDG L.6914. 

MS = MATRLX SPIKE, MSD = MATRE SPIKE DUPUCATE, T = TRIP BLANK 

DATA REWWER(S): Manin L. Smith, Jean M Delashmit 



Data Quahfier Definitions 

J - The association numerical value is an estimated quantity. 

R - The data are unusable (the compodanalyte m y  or may not be 
present). Resampling and &ysb are rmisay for verjfitian. 

U - The c m p d a n d y t e  was analyid for, bm not detected llme 
associated numerical value is the sample quadtation limit. 

US - The w m p o d d y t e  was analyzed for, lnd not detected. ?he sample 
quantitation limit is an estimated quantity. 



DATA QUALIFICATION SUMMARY 

Lockhead Analytical W c e s  - U916 Level ID, CLlP Organics and horganics 

L) Hoiding Ti: 

AU Holding Time criteria were met, so no action was taken. 

All GChB Tuning criteria were met, so no action was r t x p d  

Initial CatiMon: 

The Percent Relative Standard Deviations (O/&ECWs) exceded the 300/0 QC Iimit for the e d s  
analyzed on 4/23/96 on inshmmlt E for the following compounds: 

'Ihese compounds were not detected in the associated samples. No action was necessary. 

Continuing Calihtion: 

The Percent Differewces (%D's) e d  the 25% QC hmit for the standard analyzed on 5/1/% at 14:37 
on imtmment E for the following compounds: 

The d t s  for bromomethane and chlomethane in amxhd samples 039GW04DO2 and 506GW00102, 
which consisted entirely of non-detects, mere flagged as m e d  0.' 'Ihe positive and 110dekzt 
results for trichIoroflwrornetham wmedkggal as (9 and 0. 



IV.) Blanks: 

Method Blank: 

There were no positive detections in the method blank No action was necessary. 

Trip Blank 

Acetone and chloroform were d e t d  at 10 ug/L and 3 2  ug/L, respectively, in trip blank 039TW04DO2. 
Since these compounds mre not detected in.the associated samples, no action was taken. 

There were no TICS detected in the method or trip bhks, so no action was &ken 

V.) Surrogate Recoveries: 
- - - 

All Sumgate Recovery criteria mere met No action was required 

VI.) Laboratory colirol Samples (LCS): 

One LCSs was analyzed with this SDG. AU Percent Recovery criteria were met. No action was 
r e q w  

VIL) Mitrix Spike / M&k Spike Duplicate (MS / MSD): 

Associated M!3 1 MSD samples 039GW00302MS and 039GW00302MSD were analyzed in SDG L6W. 
All Percent Recovery criteria wxe met. No action was necessary. 

Vm) Field Duplicates: 

There were no field duplicate samples for this Man of this SIX. No action was necessary. 

IX) Internal Standards P e r f i c e  0: 

All Internal Standards Perfonname criteria were met No action was required. 

X) TCLCompodIdentification: 

All TCL Cornpod Identification criteria wze met, so no action was taken. 

XL) Compound -tation and Reported C o r n  Requrred Qmnlitatim Limits (CRQLts): 

All CRQL criteria were met, so no action was necessary. 

XII.) Tentatively Identified Compounds (TICS): 

All TIC Identifiation criteria were met, so no action was required 



XUt.) System Performance: 

AH System Performance criteria were met. No action was taken 

XIV.) Overall Assessment of DdGeneral: 

All laboratory data were acceptable with qualifications. 

All Holding Time criteria were met. No action was necessary. 

n.) GCIMS ~ e g .  

All GC/MS Turing criteria viere me so no action was taka 

m.) Calibration: 

Initial Calibration: 

The Percent Relative Standard M a t i o n  (YaRSD) for 2,4dhitropfenol(38.4%) exceedexceeded the 3Ph QC 
limit for the standards analyzed on 5/13/96 on imtmmmt M. There were no positive detections of this 
cornpod in the associated sample. No action was neceary. 

Continuing Calibration: 

The Percent DBecences (O's) exceeded the 25% QC limit for the standard anal@ on 5/13/96 at 
15:24 on instrument M for the following compounds: 

The nonaetect d t s  for these compomds in associated sample 039GW04D02 were+ flagged as 
estimated o. 
IV.) Blanks: 

Method Blank 

There were no positive detections in the method blank No action was requzred. 

TICS: 

All TIC criteria were met, so no action was necessary. 



V.) Surrogate Recoveries: 

All Surrogate Recovery criteria were xxlet. No adion was taken 

VI.) Laboratory Control Samples (ILCS): 

Two LCSs were analyzed with this SDG. All criteria were met No action was taken. 

W.) M&k Spike / Matrix Spike Duplicate (h4.S / MSD): 

There were no MS / MSD analyses performed in this SDG. No action was required 

WI.) Field Duplicates: 

There wxe no field dupliate samples in this fi-action No action was taken. 

IX) Internal Standards P e r f i c e  (ED'S): - - - 

AU Internal Standard P d o m  criteria were met, so no action was taken 

X) TCL Cornpod  Identification: 

All TCL Compound Identification criteria were met, so no action was rqmed 

XI.) Compound -tation and Reported Contract Reqired Quintitation Limits (CRQL1s): 

All CRQL criteria were met, so no action was  taker^ 

XII.) Tentatively Identified Compounds (TICS): 

All TIC criteria were met, so no action was necessary. 

XIII.) System Perfomce: 

All System Performance criteria w x  met, so no action was taken 

XIV.) 0veral.l Assessment of WGeneral: 

All laboratory data w e  acceptable with qualifications. 



TOTAL METALS 

L) Holding Times: 

All Wlding Time criteria were mef so no action was taken. 

II.) Calibration: 

All Initial and Continuing Calibration criteria were met, so no action was ~.lecessary. 

The following blank results rqmsmt the highest detections associated with the samples and were used 
for data qualification: 

Blank 
m 
ERB 
CCB2 
ERE! 
DWB 
D m  
ERE! 
FEI 
ERB 
DWB 
Dw33 
ERB 

Analvte 
aluminum 
antimony 
arsenic 
barium 
calcium 
iron 
magnesium 
manganese 
nickel 
sodium 
zinc 

CCB = C o & ~ g  Calibration Blank, DWB = Deionized Water Blank (002DW00202), 
ERB = Equipment Rinsate Blank (002EW00202), El3 = Field Blank (002FW00202) 

The deionized water, equipment rinsate and field blanks were analyzed in SDG L6894. All sampIe 
d t s  greats tban the DL but less than 5X the blank amount (Action Level, ug/L for water samples) 
for which the contamhkd blank was an associated calibration, deionized water, equip- rinsate or 
field blank were flagged as undetected 0. 

The following analytes had negative blank results with absolllte values grrater than the D L  in the 
continuing calibration blanks (CCB's): 

l3lmHw 
a 5  

Analvte 
arsenic 

- 
-2.0 ug/L 

CCB3 calcium -132 I&L 
CCE34 iron -6.60 ugfl. 
CCBI selenium -3.90 ugfl. 

All associated positive sample results less than 5X the absolute value of the negative blank d t s  and 
all associated nodetects were flagged as estimated (J) and 0. 



IV.) ICP Interference Check Sample Results: 

AU Pacenf Recovery criteria viere met, so no action was taken 

Zinc (4 ugK) was detected in ICS Solution A at a concentdon grater than the DL. This analyte should 
not be present. Additionally, negative d t s  wn observed in ICS Solution A for nickel (-17 ug/L) and 
sodium (-159 ug/L). Since neither a1urnhu.q calcium, iron nor magnesium was present in the associated 
samples at a concentration c o m 1 e  to or greater than the amount in Solution A, no action was taken 

V.) ICP Serial Dilution Analysis: 

All Serial Dilution criteria were met. No action was necessary. 

VI.) Laboratory Control Samples (LCS): 

All LCS Recovery criteria were met. No action was mpmd 
- - 

VII.) Duplicate Sample Analysis: 

There wm no Duplicate Sample Analyses. perf& in this SDG. No action was bkea 

W.) h&ix Spike / Matrix Spike Duplicate (MS / MSD): 

The Percent Recoveries (O/aR1's) of aluminum vat 137% and 126% respectively, in spiked samples 
505GW00102MS and 505GW00102MSD (analyzed in SDG MWB), which exceeded the 75125% QC 
limits. All positive d t s  for aluminum in the associated samples were flagged as estimated (J). The 
Yt ' s  of selenium were 74.0°/0 in both spiked samples, which w r e  below the 75125% QC limits. The 
positive and non-detect results for selenium in all SIX3 samples were flagged as estimated (J) and 0. 

IX) Field DLtpliates: 

Field duplicate sample GDAHWO2W2 was analyzed in SDG L6914 while comspondmg sample 
GDAGWO2D02 was anaiyLed in this SDG. The calculable Relative Percent merences (RPD's) m: 

AIBkdG - - m 
calcium 176000 171000 2.9 
iron 22900 223 00 2.7 
magnesium 436000 423000 3.0 
manganese 2380 2310 3.0 
potassium 13 1000 127000 3.1 
sodium 3 m  3700000 1.1 

Since all RPD's wx .  within the 3W QC limit for water saxrrples, no action was mykd 

X) Graphite F- Atomic Absorption QC (WAA.): 

All GFAA criteria vme met. No action was rqmd. 



XI.) Sample h u l ~  C a l ~ o r Z r r d p b o n  Verification: 

AU criteria vwe met No action was masary. 

)(II.) Quarterly Verification of Parameters: 

All criteria were met, so no action was taken 

XD.) O v d  Assessment of W G e n a a l :  

Al.1 laboratory data were acceptable with quahfications. 

HEXA V A L W  CkROMlUM 

L) HoldingTlmes: 

All HoIdmg T i  critaia mere met, so no action urds taken 

' 11.) CaliMon: 

All Initial and Continuing Calibmtion criteria WE met. No action was necessary. 

Dl.) Bldcx 

There were no positive detections in the method blank No action was necessary. 

N.) Laboratory Control Samples @IS): 

All LCS Percent Recovery criteria were met No action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sarrrple Analysis was not paformed in this SDG. No d o n  was required 

) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

All MS 1 MSD Percent Recovery and RPD criteria were met No action was taken. 

VII.) Field Duplicates: 

The Relative Percent Merence for hexavalent cbromiurn was not calculable in field duplicate pair 
039GW02D02 1 039HWOZD02 (analyzed in SDG L6914). No action was nemsmy. 

W.) Ovaall Assessment of DataIGend: 

MI laboratory data were acceptable withow wi on 



VALIDATA 
Chemicai Services, Inc. 

(770) 923-3890 

P. 0. Box 930422. Norcross, GA 30093 ( n o )  923-8769 (Fax) 

DATA VAWDATION SUMMARY 
m R T  

COMPANY: 
SITE NAME: 
PROJECT NUMBER 
CONTRACTED LAB: 
QA/Qc LEVEL: 
EeA I'VEZHOD: 
VALDATION mm: 

SAMPEW= 
TYPES OF ANALYSIS: 

SDG NUMBER: 

SAMPLES: 

Eawfe/Allen & HosM 
Charleston Navel Base, Zone A 
8500.14 
L o c M  Analytical Services 
EPA Level ID 
P A  SOW 3/90 - - 
U S P A  CLP NdionaI FundonaS Gra'delines for 1mrgm.c Ddo 
Review, 1994 
Water 
Total hkkh 

L.6926 (Level m) 

Client lab 
b p l e  # w M&i2i 
GDAGW00202 L.6926-1.. Water 
GDAGW00302 L6926-5 Water 
GDAGWO3W2 L6926-2 Water 
GDAGWO3 W2MS 1L6926WMS Water 
GDAGW03D02MSD L6926WMSD Water 

+ = Non-billable Quality Control Sample 
MS = M A m  SPIKE, MSD = MATRIX SPIKE DTJPLTCATE 

DATA REVIEWER(S): Marvin L. Smith, Jean M Delashmit 

Total 
Metals 
X 
X 
X 
+ 



Data Qualifier Definitions: 

J - The associated numerical value is an estimated quantity. 

R - The data ate unusable (the cornpound/andyte may or may 
not be present). Resampling and reanalysis are necessary 
for verification. 

U - The cornpound/analyte was analyzed for, but not detected. 
The associated numerical value is the sample quantitation 
limit. 

UJ - The cornpound/andyte was analyzed for, but not detected. 
The sample quatitation Limit is an estimated quantity. 

N - The compound/analyte is presumably present. 

NJ - The compoundlanalyte is presumably present at an 
estimated quantity. 



DATA QUmCATION SUMMARY 

Lackheed Analytical Services - L6926 Level N, CW Inorganics 

SAMPLES: GDAGW00202, GDAGW00302, GDAGWO3W2, WAGWO3D02MS, 
GDAGW03W2MSD 

TOTAL METALS 

All Iblding Time criteria were mef so no action was taken 

All Initial and Continuing Calibration criteria were met, so no action was n v .  

UI.) Blanks: 

?he following blank remits represent the highest detections associated with the samples and were used 
for data qualiiication: 

Blank 
IFvaem)i#_ 
PBW 
ERE! 
DWB 
D m  
ERB 
FJ3 
ERB 
DWB 
DWB 
EIZB 

Anaivte 
a i b u m  
arsenic 
barium 
calcium 
iron 
magnesium 
-f=='= 
nickel 
sodium 

PBW = Preparat.lon Blank (Water), DWB = Deionized Water Blank (002DW00202), 
EB = Equipment Rinsate Blank (002EW00202), FB = Field Blank ( ~ 0 0 2 0 2 )  

'Ihe deionized water, e q u i w  rinsate and field blanks were and@ in SDG L6894. All sample 
results greater than the IDL but less tbitn 5X the blank amomt (Action Level, ug/L for warer samples) 
for which the w ntmimbd blank was an associated preparaton, deionized water, equipment rinsate or 
field blank wze flagged as u n d e t d  0. 



Potassium (-1410 ug/L) in ICB and selenium (-3.10 ug/L) in CCB3 had negative results with absolute 
values greater than the DL All associated positive sarnpIe &ts less than 5X the absolute value of 
the negative blank d t s  and all associated mn-detects WE flagged as estimated (J) and (UJ). 

IV.) ICP Iraaference Check Sample Reds: 

All Percent Recovery criteria were met, so no action was taken 

Manganese (3 ua) was detected in ICS Solution A at a concentration greater than the IDL. This 
analye should not be present. Also, negative results x r e  observed in Solution A for the following 
d y t e s :  

cobalt 
potassium 
sodium 

Since neither a l a  calcium, iron nor magnesium was p m t  in the &ociated sample at a.  
concentmiion c o m l e  to or greater than the amount in Soll.rfion A, no action was taken 

V.) ICP Serial Dilution Analysis: 

Serial Dilukion Petcent Diff-ces (YaD's) were 22.6% and 22.m respectively, for calcium and 
manganese in dilution sample GDAGWO3DO2L, which exceeded the 10% QC h i t .  AU pasitive 
results for these two analytes in the associated samples mere flagged as estimated (J). 

VI.) Laboratory Control Samples (LCS): 

All LCS RECovery criteria v a x  met No action was requrred. 

VII.) DupIimte Sample Analysis: 

There m no Duplimte Sample Analyses performed in h i s  SDG. No action was taken 

WE) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

The Percent Recoveries (YQR's) were outside the 75-125% QC limits for the following analytes in 
spiked samples GDAGW03D02MS and GDAGW03D02MSD: 

m MsAB ll!ml!m 
arsenic 43 25 
lead 0 0 
nickel 72 74 
selenium 63 0 0 
silver 74 - 
thallium 52 6 

All results for arsenic, lead and selenium, which consisted entirely of nondeteds, WE rejected @) in 
all SDG sampIes. The positive results for thallium in the associated samples were £lagged as estimtd 



(J) and the non-detects were rejected (R). AH positive and n0-t results for nickel and silver 
were flagged as estimated (5) and (UJ). 

The Relative Percent Differences (RPD's) of arsenic (52%), selenium (200%) and W u m  (61%) 
exceeded the 20% QC limit for water samples. All resub for these three analytes were previously 
qualified based on the MS I h4SD recoveries. No further action was imeary .  

EX) Field Duplimtes: 

There were no fieId duplicate samples in this SDG. No action was neesay.  

X) Graphite Furnace Atomic Absorption QC (GFAA): 

The Post Digestion Percent Recovery (W) ws 4.5% for thallium in sample WAGWO3W2, which 
was below the 40% QC limit The ran-detect result for W m  in this sample was previously 
rejectedbasedontheMSlMSD~yses. Nofirrtheractionwasnecessary. 

- - 
XI.) Sample Result, Calculatioflkmcription Veri£iation: 

All criteria were met. No action was necessary. 

All criteria were met, so no action was taken. 

XDI.) O v d  Assessment of WGeneral: 

The nondetect results for arsenic, lead, selenium and thallium mere rejected in al l  samples because of 
very low MS / MSD recoveries. All other laboratory data were acceptable with q-cations. 



VALIDATA 
Chemical Services, Inc. 

P. 0. Box 930422, Norcross, GA 30093 
(770) 923-3890 
(770) 923-8769 (Fax) 

COMPANY: 
sm NAME: 
SERVICE ORDER NUMBER 
c o m m  LAB: 
QA/Qc LEVEL: 
EPA METHOD: 
VALIDATION G U I D W :  

SAMPLE M A W  
mES OF ANALYSES: 

DATA VALIDATION SUMMARY 
REPORT 

Ensafte/Allen & H O W  
Charleston Navel Base, Zone A 
0073 
Luckheed Analyhcal Services 
EPA Level III 
EPA SOW 3/90 
USERA CLP Na~~~onal Fmtional Guidelines for ofganic Data 
Review, 1994; USEPA CLP Na~ional Fmional GuideZines for 
Imrgmc Data Review, 1994 
Water 
Pesticides. PCB's, Total Metals, Chloride, Sulfate. TDS 

SDG NUMBERS: L7276 (Level III) 

SAMPLES: 

Client 
Sarnule # 
002GW00203 
002GW00303 
002GWUO403 
038GWOO 103 
03 8GW00203 
038GWOlD03 
002GW00203MS 
002GW00203MD 
002GW00303MS 
002GW00303MD 

Lab 
Sample # --  

L7276- I 

Pesticides/ 
Matrix 
Water 
Water 
Water 
Water X 
Water X 
Water X 
Water 
Water 
Water 
Water 

Client Lab 
W Sample # Matrix Chloride s~iLfi& 
038GW00103 L7276- 13 Water X X 
038GW00203 L7276- 15 W m  X X 
03 8GWO 1 DO3 L7276- 14 Wata X X 

Total 
Metals 

X 
X 
X 
X 
X 
X 
-t 
+ 
4- 
+ 

-t = No~billable Quality Control samples 



DATA -3): Amy L. Hogan, Marvir~ L. Smith, Jean M. Delashmit 
.f. 

b. 
, ' &,t/ ' 71.. RELEASE SIGNATLEE: , *-, . i .  ,,I.~,. 



Data Qualifier Definitions 

3 - The association numerical value is an estimated quantity. 

R - The data are unusable (the comund/analyte may or may not be 
present). Resampling and reanalysis are necessary for verification 

U - The coqmdanalyte was analyzed for, but not detected The 
associated numerical value is the sample quantitation limit. 

UJ - The compouiidJanalyte was analyzed for, but not detected. The sample 
quantitation limit is an estimated quantity. 



DATA QUALEICATION SUMMARY 

Lockheed Analytical Services - L7276 CLP Organics and Inorganics 

PESTIClDB/FCB's 

I.) Holding Times: 

A11 Holding Time criteria were met, so no adon was reqvlred 

TI.) Instrument Performance: 

All Pesticide I,mtmment Perfknance criteria were met, so no action was taken. 

m.) Calibration: 

Initial Calibration: 

All Initial Calibration criteria were met, so no action was required 

Continuing Cali bration: 

All Continuing Calibration criteria were met. No action was re@. 

W.) Blanks: 

Method Blank: 

There were no positive detections in the method blank. No action was required. 

V.) Surrogate Recoveries: 

All Surrogate Recovery criteria were met. No action was required 

VI.) Laboratory Control Samples (LCS): 

One LCS was analyzed with h s  SDG. Several Percent Recoveries were outside QC limits. Data 
validation action based on LCS recoveries was not required. No action was taken. 



W.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

MS / MSD analyses were not performed in this SDG. No action was taken. 

W.) Field Duplicates: 

There were no field duplicate samples in this SDG. No action was 

IX) TCL Compound Identification: 

Pesticide/PCB Iden~ication Summary (PIS): 

AZ1 PIS Identification criteria were met. No action was required 

X) Pesticide Cleanup Check: 

Florisil Cartridge Check: 

All criteria were met. so no action was taken 

Gel Permeation Chromatography (GPC): 

All GPC criteria were met. No action was necessary. 

XI.) Overall Assessment of DatalGeneral: 

All laboratory data were acceptable without qualifications. 

TOTAL METALS AND CYANIDE 

I.) Holding Times: 

All Holdmg Time criteria were met, so no action was taken 

II.) Cdibration: 

lnitial Calibration: 

All Initid Calibration criteria were met. so no action was necessary. 

Continuing Calibration Verification (CCV): 

All Continuing Calibration criteria were met, so no action was required. 

III.) Blanks: 

The following blank results represent the highest detections associated with the samples and were used 



for data cphfkation: 

Blank 
Tvaem># 
CCB3 
PBW 
PBW 
c m  
PBW 
PBW 
PBW 

Analvte 
aluminum 
antimony 
calcium 
appa 
manganese 
sodium 
zinc 

n Level 
316 ug/L 
57.5 ug.L 
2670 @ 
36.5 ug/L 
35.2 ugfl. 
1950 L@L 
33.3 u@ 

CCB = Continuing Calibration Blank, PBW = m t i o n  Blank (Water) 

AII results greater than the IDL but less than 5X the blank amount (Action Level, ug/L for water 
samples) for which the contaminated blank was an associated calibration or preparation blank were 
flagged as undetected 0. 

The foIlowing andyte had a negative result with the absolute value mer than the D L  in the initial 
calibration blank (ICB): 

Blank 
TvDem#f - - 
ICB tin -19.1 U& 95.5 @ 

Ail associated sample results, which consisted entirely of non-cletects, were flagged as estimated (UJj. 

. ICP interference Check Sample Results: 

All Percent Recovery criteria were met, so no action was taken 

The following analytes were detected in ICS Solution A at concentrations greater than the IDL: 

copper 
zinc 

These analytes should not be present. Since neither duminum, calcium, iron nor magnesium was 
present in the associated samples at a concentration comparable to or greater than the amount in 
Solution A no action was required 

Negative results were observed for cobalt (-6 ugk), manganese (-3 ug/L), nickel (-13 ug/L) and 
sodim (-522 ugL) in ICS Solution A at absolute concentrations greater than the DL. Since neither 
alurninw calcium, iron nor magnesium was present in the associated samples at a concentration 
comparable to or greater tt.lan the amount in Solution A, no action was required 

V.) ICP SeriaI Dilution Analysis: 

The Percent Differences (YaD's) exceeded the 10% QC limit for potassium (25.4Yo) and zinc (265%) in 



sample 002GW00303. All positive results for these d y t e s  in the associated samples were £lagged as 
esthmed (q. 

. Laboratory Conml Samples (LCS): 

All LCS Recovery criteria were rrret. No action was required 

W.) Duplicate Sample Analysis: 

All Duplicate Sample Analysis criteria were met. No action was taken. 

WX.) Spike Recoveries: 

The Percent Recoveries (%Rt's) were below the 75-125% QC limits for thallium (62.6%) and selenium 
(72.M) in spiked sample 002GW00203M!3. All positive and nodetect results for these analytes in 
the associated samples were flagged as edmakd (J) and CUJ). 

IX) Field Duplicates: 

There were no field dupIic.de samples in this SDG. No action was necessary. 

X) Graphite Funme Atomic Absorption QC (GFAA): 

The Post Digestion Spike Percent Recovery (O/oR) for selenium was below the 40% QC limit for 
sample 038GWOlDO3 (36.0%)). The nordetect result for this sample was flagged as estimated &%I). 

XI.) Sample Result, CalculationtTdption Verification: 

All criteria were met. No action was necessary. 

XD.) Quarterly Verification of InstmmentaI Parameters: 

All criteria were met, so no action was taken. 

Xm.) Overall Assessment of WGeneral:  

All laboratory data were acceptable with qdifications. 

SULFA TE 

I.) HoIding Tunes: 

,411 Holdrng Time criteria were met, so no action was taken. 

II.) Calibration: 

Nl Initial and Continuing CaIibration criteria were met, so no action was taken. 



Dl.) Blanks: 

Method Blanks: 

Sulfate was detected at 1.25 mgL in preparation blank PB620EC. All positive results less than 5X the 
blank amount in the associated samples were flagged as undetected (U) with the detection limit being 
raised to the level of contamhion in each sample. 

IV.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

MS / MSD d y s e s  were not performed in this Man of the SIX;. No action was required 

VI.) Field Duplicates: 

There were no field duplicate samples in this SDG. No action was necessary. 

W.) OveraIl Assessment of DatalGeneral: 

All laboratory data were acceptable with qualification. 

CHLORIDES 

I.) Holding Times: 

All Holding Time criteria were met, .so no action was taken 

II.) Calibration: 

All Initial and Continuing ~alibrkion criteria were met, so no action was taken. 

m.) Blanks: 

Method Blanks: 

There were no positive detections in the method blanks. No action was necessary. 

IV.) Laboratory Check Samples &CS): 

All LCS Pacent W v e r y  criteria were met, so no action was necessary. 

V.) Matrix Spike 1 Matrix Spike Duplicates (MS / MSD): 

MS / MSD analyses were not performed in this SDG W o n .  No action was required 



VI.) Field Duplicafes: 

There were no field duplicate samples in this SDG. No action was necessary. 

VII.) Overall Assessment of DatafGeneral: 

AI1 laboratory data were acceptable without qualification 

TUTA L DISSOL VED SOLIDS VDY) 

I.) Holding Times: 

All Holding Time criteria were met, so no action was taken 

II.) Calibratiox 

All Initial and Continuing Calibration criteria were met, so no action was taken. 

m.) Blanks: 

Method Blanks: 

TDS was nor detected in the method blanks. No action was necessary. 

IV.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Matrix Spike / Malrix Spike DLIplicates (MS / MSD): 

MS / MSD analyses were not performed in this SDG hction. No action was r e q d  

VI.) Field Duplicates: 

There were no field duplicate samples in this SDG. No action was necessary. 

VIT.) Overall Assessment of WGenera l :  

A11 laboratory data were acceptable witfiout qualification. 



VALIDATA 
chemical Services, Inc. 

P. 0. Box 930422, Norcross, GA 30093 
(770) 923-3890 
(770) 923-8769 (Fax) 

COMPANY: 
SITE NAME: 
SERVICE ORDER NUMBER: 
c0mCTED LAB: 
QAQC LJZvEL: 
EPA METHOD: 
VALIDATION GUIDELNZ.3: 

SAMPLE MATRICES: 
TYPES OF ANALYSES: 

DATA VALlDATTON StTMMARY 
REPORT 

Emafie/Allen & Hoshall 
Charleston Navel Base, Zone A 
007 1 
Lockheed Analytical Services 
EPA Level Tit 
EPA SOW 3/90 
WEFA CLP Natiomi F2~ctional Guidelines fur Oganic Data 
Review, 1994; U S P A  CLP Nutiond Ftrnctional Guidelines for 
Imrgmtic &a Review, 1994 
Soil and Water 
Volatile Organics, Semivolatile Organics, Total Metals, 
Hexavalent Chromium, Chlorides, Sulfate, TDS 

SDG NUMBERS: L7287 (Level III) 

SAMPLES: 

Client 
w 
002GW00 1 03 
002GW00503 
002GW00603 
039GW00103 
039GW00203 
039GW00303 
039SPO 18LH 
039GPO18LH 
039SPO 19W 
039GP019L.H 
039TB00303 
039TP019LH 
039EP019T.M 
039GW00203RE 
039GW00303RE 

Lab 
w 
L7287-34 
L7287-35 
L7287-36 
L7287-4 
L7287-7 
L7287- 10 
L7287-37 
L7287-41 
L7287-39 
L7287-44 
L7287- 13 
L728747 
L7287-49 
L7287-7RE 
L72 87- 1 ORE 

Matrix 
Water 
Water 
Water 
Water 
Water 
Water 
Soil 

Water 
Soi 1 

Water 
Water 
Water 
Water 
Water 
Water 

Volatile - Semi- Total 
!hki.b Metals 

X 
X 
X 

X X 
X X 
X X 



Client Lab Hemdent 
S q I e  # Sample # Mat~bi mum Chloride Sulfate ID3 
039GWOO 1 03 L7287- 1 Wata X X X X 
039GW00203 L7287-2 Water X X X X 
03%W00303 L7287-3 Water X X X X 

+ = Non-billable Reanalysis sample 

E = EQUIPMENT RINSATE BLANK, RE = REANALYSIS, T = TRIP BLANK 

DATA REVIEWER(S): An~y L. Hogan, Manin L. Smith, Jean M. Delashmit 
: I 

I /  !;:+ ,: ,/, . / 
I .  . 

RELEASE S I G N A m  --,&- , ,,;;J .. 9 y ~ :  -ij . /, s c - r  ,. id- 



Data wa Definitions 

J - The association numerical d u e  is an estimated wty. 

R - The data are unusable (the compound/dyte may or may not be 
present). Resampling and reanalysis are necessary for verification. 

U - The compound/analyte was analyzed for, but not detected. The 
associated numerical value is the sample quantitation limit. 

UJ - Tne compound/analyte was analyzed for, but not detected. The sample 
quantitation Iimit is an estimated quantity. 



DATA QUALIFICATION SUMMARY 

Lockheed Anallytical Services - L7287 CLP Organics and Inorganics 

SAMPLES: 002GWOO 103, 002GW00503,002GW0603,039GW00f 03, 039GW00203, 
039GW00203RE, 039GW00303,039GW00303RE. 039SPO 1 8LH.. 03%POl8W 
039SPO 19m 039GP019LH, 039EP019~039TPo 19Il5 039TB00303 

VOLA TEE ORGANICS 

I.) Holding Times: 

All Holding Time criteria weie met, so no action was taken 

TI.) GUMS Tuning: 

All GUMS T h g  criteria were met, so no action was reqrrired. 

ID.) Calibration: 

Initid Calibration: 

The Percent Relative Standard Deviations (YaRSD's) exceeded the 300/0 QC limit for the standards 
analyzed on 6/25/96 for the follo~mg compounds: 

bromomethane 
2-hexanone 

These compounds were not detected in the associated samples, so no action was required 

Continuing Calibration: 

The Parent Differences (YoD's) exceeded the 25% QC limit for the standard analyzed on 6/24/96 at 
16:55 for the following con-qounds: 

chlorometbane 
bromomethane 
clioroethane 

The results for these compounds in associated samples 039GW00103 and 039GW00203, which 
consisted entirely of non-detects, were flagged as estimated 0. 

The Percent Differences (YdD's) exceeded the 25% QC limit for the standards analyzed on 6/25/% at 



1856 for brornomethane (30.3%). The non-detect results for this compound in associated samples 
039GP018LH, 039GP0 19LH and 039GW00303 vme flagged as estimated (ID). 

The Percent Differences (YaD's) exceeded the 25% QC limit for the standards anal@ on 6/24/96 at 
16:W for the following compounds: 

The results for these compomds in associated samples 039SP018LH and 039SP019LH, which 
consisted entirely of non-detects. were flagged as estimated (UJ). 

N.) Blanks: 

Method Blanks: 

There were no positive detections in the method blanks associated with this SDG. No action was 
r e q d  

Field Blanks: 

Carbon &sulfide, chloroform, l,l, 1-trichloroethane and bromodichloromethane were detected at 
1.3 ug& 45 ugfL, 2.1 ug/L and 5.0 u& mpctively, in equipment rinsate blank 039EP019LH. 
There were no positive results for these compounds in the associated samples. No action was 
necessary. 

Trip Blank. 

Carbon disulfide was detected at 1.4 ug/L in trip blank 039TPO19LH. There were no positive d t s  
for tIzls compound in the associared samples. No action was required. 

TIC'S: 

There were no TICS detected in the method, field or trip blanks. No action was required. 

V.) Surrogate Recoveries: 

AIl Surrogate Recovery criteria were met. so no action was necessary. 

VI.) Laboratory Control Samples (LCS): 

Two LCSs were analyzed with this SDG. All criteria were met. No action was required 

VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

MS / MSD analyses were not performed in this SDG. No action was requed 



VIII.) Field Duplicates: 

The calculable Relative Percent Differences (RPD's) for field duplicate samples 039GW00303 and 
039HW00303 (analyzed in SDG L7288) were: 

Since all RPD's were within the 30°/0 QC limit for water samples, no action was requrred 

IX) Internal Standards Performance (ISTD): 

A11 Internal Standards Pdormance criteria were rnet, so no action was taken 

X) TCL Cornpod  Identification: 

All TCL Compound Identification criteria were met, so no action was taken 

XI.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL's): 

AII CRQL criteria were met, so no action was necessary. 

Xi.) Tentatively Identif~ed Cowunds (TIC'S): 

All TIC Identification criteria were rnet, so no action was required. 

XIU.) System Performance: 

All System Performance criteria were met. No action was taken 

XN. ) Overall Assessment of MGeneral : 

All laboratory data were acceptable with qualifications. 

SEMTYOLA TILE ORGANICS 

I.) Holding Times: 

All Holding Time criteria were met, so no action was taken 

IT.) GUMS Tuning: 

All GCAG T-g criteria were met, so no action was required. 



m.) Calibration: 

Initial Calibration: 

Ail Initial Calibration criteria were met. No action was required 

Continuing Calibration: 

All Continuing Calibration criteria were met. No action was necesary. 

PI.) Blanks: 

Method Blanks: 

There were no positive detections in the method blanks for this SDG. No action was required 

nc's: 

There were no TICS detected in the &od or field blanks. No action was required. 

V.) Surrogate Recoveries: 

The Percent Recoveries (O/aR1s) of the foIlowing surrogates were ouhide their respective QC limits for 
the following samples: 

Chent Sample # Surrogate %I3 
039GW00203 2-fluorophenol 9.3 

f2uimiB 
31-1100h 

phenold5 26 27-111% 
039GW00303 2-fluorophenol 11 31-1 1Ph 

phenol-d5 2.8 27-1 11% 
2.4.6-aibromophenol 28 34- 147% 

All results for the acid compounds in these two samples, which consisted entirely of non-detects, were 
rejected (It). since three O/Xs were less than 100h. 

VI.) Laboratory Control SarnpIes (LCS): 

Two LC9 s were analyzed with this SIX. Several Percent Recoveries (O/aRts) were outside the QC 
limits. Data validation action based on LCS recoveries was not required. No action was taken 

W.) Matrix Spike 1 Matrix Spike Duplicate (MS / MSD): 

MS / MSD analyses were not performed in this SDG. No action was required 

VIE) Field Duplicates: 

There were no calculable Relative Percent Differences (RPD's) for field duplicate samples 
039GW00303 and 039HW00303 (analyzed in SDG L7288). No action was required, 



UC) Internal Standards Paforrnance (ISTD): 

All Internal Standads Perfommnce criteria were met, so no action was taken 

X) TCL Compound Identification: 

All TCL Compound Identification criteria were met so no action was taken. 

XI.) Compound Quantltation and Reported Con- Required (&antitation Mts (CRQL's): 

All CRQL criteria were met, so no d o n  was necessary. 

XII.) Tentatively Identified Compounds (TIC'S): 

AlI TIC Identification criteria wae met. so no action was rq& 

Xm.) System Performance: 

All System Performance criteria were met. No adon  was taken. 

XIV.) Overall Assessment of DadGeneral: 

The original analyses of samples 039GW00203 and 039GW00303 were considered by the validator to 
be of preferable data quality to the reanalyses because of better holding times. All non-detect acid 
compound results for samples 039GW00203 and 039GW00303 were rejected due to low surrogate 
recoveries. All other 1aborat:or-y data were acceptable with 

TOTAL METALS AND CYANIDE 

I.) Holding Times: 

All Holding Time criteria were met. so no action was taken. 

II.) Calibration: 

h t i a l  Calibration: 

All Initial Calibration criteria were met, so no action was necessary. 

Continuing Calibration Verification (CCV): 

All Continuing Calibration criteria were met, so no action was required. 

Ill.) Blanks: 

The following blank results represent the highest detections associated with the samples and were used 
for data qualification: 



Blank 
TvDem)# 
CCB3 
PBW 
PBW 
Ccl34 
PBW 
PBW 
PBW 

Analvte 
aluminum 
antimony 
calcium 
copper 
-we= 
sodium 
zinc 

Conc. n Jevel 
63.2 ug/L 316 ug/L 
11.5 ug/L 57.5 ugL 
533 ugL 2670 ugk 
7.30 ug/L 36.5 ugk 
7.03 ug/L 35.2 ug/L. 
390 ugL 1950 ug/L 
6.65 ug/L 33.3 u& 

CCB = Continuing Calibration Blank, PBW = Preparation Blank (Water) 

All results greater than the IDL but less than 5X the blank amount (Action Level, ug'L for water 
samples) for which the contamhated blank was an associated calibration or preparation blank were 
flagged as undetected CU). 

The following anal* had a negative result with an &sol& value greater than the IDL: 

Blank 
m 
ICB 

Anallvte 
tin 

Nee Conc. Adon Tevel 
-19.1 ug/L 95.5 ug/L, 

ICB = Initial Calibration Blank 

All associated sample results, which consisted errtirely of non-detects, were flagged as estimated (UJ). 

. ICP Interference Check Sample Results: 

All Percent Recovery criteria were met, so no action was taken 

The following analytes were detected in ICS Solution A at concentrations greater than the IDL: 

copper 
zinc 

These analyes should not be present. Since neither aluminum calcium, iron nor magnesium was 
present in the associated samples at a concentration comparable to or greater than the amount in 
Solution A no action was required 

Negative results were observed for cobalt (-6 ua), manganese (-3 ug/L), nickel (-13 ug/L) and 
sodium (-522 u@) in ICS Solution A at absolute concentrations greater than the DL. Since neither 
aluminum, calcium, iron nor magnesium was present in the associated samples at a concentration 
comparable to or greater than the amount in Solution A, no action was required. 

V.) ICP Serial Dilrrtion Analysis: 

No Serial Dilution Analysis was performed in this SDG. No action was recpred. 



VI.) Laboratory Control Samples (LCS): 

All LCS Recovery criteria were met. No action was r e c p d  

W.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken 

Vm.) Matrix Spike Recoveries: 

Matrix Spike Analysis was not performed in this SDG. No action was requrred 

UL) Field Dup~icates: 

Sample 039GW00303 was analyzed in this SDG, while corresponding sarnple 039HW00303 was 
analyzed in SDG L7288. The calculable Relative Percent Differences (RPD's) were: 

Analvte 
barium 
calcium 
iron 
magnesium 
manganese 
potassium 
sodium 

All RPD's were within the 30% QC limit for water samples, so no action was required. 

X) Graphite Furnace Atomic Absorption QC (GFAA): 

The Post Digestion Spike Percent Recovery (O/oR) for selenium was below the 40% QC limit for 
sample 002GW00503 (28.5%). The non-detect result for selenium in this sample was flagged as 
estimated 0. 

XI.) Sample Itesult, CdculatiodTmcription Verification: 

All criteria were met. No action was necessary. 

XII.) Quarterly Verification of hstmneniid Parameters: 

All criteria were met. so no action was taken. 

XIII.) O v d  l Assessment of Data/General: 

AII laboratory data were acceptable with qualifications. 



HEXA VALEVT C H R O W  

I.) HoIdingTm: 

A l I  HoIding Time criteria WE met, so no action was taken. 

II.) Calibration: 

All Initial and Continuing Calibration criteria were met. so no action was taken. 

Dl.) Blanks: 

Method Blank: 

Hexavalent chromium was not detected in the method blank. No action was necessary. 

W.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG No adon was m p r e d  

VI.) Matrix Spike / Matrix Spike Duplicates (h4S / MSD): 

MS / MSD analyses were not performed in this SDG. No action was necessary. 

W.) Field Duplicates: 

There were no calculable Relative Percent Differences (RPD's) for field duplicate samples 
039GW00303 and 039HW00303 (analyzed in SDG L7288). No action was taken. 

WI.) Overall Assessment of DatalGened: 

All laboratory data were acceptable without qualification 

SULFA TE 

I.) Holding Times: 

All Holding Time criteria were met. so no action was taken 

. Calibration: 

All Initid and Continuing Calibration criteria were met, so no action was taken 



ID.) Blanks: 

Method Blanks: 

Sulfate was detected at 1.25 mg/L in prepamtion blank PB620EC. All positive results less than 5X the 
blank amourt in the associated samples were flagged as undetected with the detection lirnit k ing  . . 
raised to the level of contarmmhon in each sample. 

IV.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

MS / IvED analyses were not p e r f o d  in this SDG. No action was required 

VI.) Field Duplicates: 

The Relative Percent Difference (WD) was 15.4% for field duplicate samples 039GW00303 and 
039HW00303 ( a d d  in SDG L7288). No action was necessary since the RPD was within the 300/0 
QC limit for water samples. 

VII.) Overall Assessment of Data/General: 

All laboratory data were acceptable with one qualification 

CHLORIDES 

I.) Holding Tunes: 

All Ho lhg  Time criteria were met, so no action was taken. 

D.) Calibration: 

MI lnitial and Continuing CaIibration criteria were met so no action was taken 

ID.) Blanks: 

There were no positive detections in the method blanks. No action was necessary. 

IV.) Laboratory Check Samples (LCS): 

A.Ii LCS Percent Recovery criteria were met, so no action was necessary. 

V.)  ma^ Spike / Matrix Spike Duplicates (MS / MSD): 

MS / MSD analyses were not performed in this SDG bction. No action was reqmd. 



VI.) Field Duplicates: 

' Iae were no calculable Relative Percent Differences (RPD's) for field duplicate samples 
039GW00303 and 039HW00303 (analyzed in SDG L7288). No action was taken 

) Overall Assessment of W G e n d :  

A1 laboratory data were acceptable without qualification. 

ToTA L DISSOL V D  SOLIDS (TB) 

I.) HoldingTimes: 

All Holding Time criteria were met, so no action was taken. 

II.) Caiihration: 

All Initial and Continuing Calibration criteria were met, so no action was taken. 

la.) Blanks: 

Method Blanks: 

There were no positive detections in the method blanks. No ation was necessary. 

IV.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Matrix Spike / Matrix Spike DupIicates (MS / MSD): 

MS I MSD analyses were not performed in this SDG hction. No action was required. 

VI.) Field Duplicates: 

The Relative Percent Difference (RFD) was 66.7% for field duplicate samples 039GW00303 and 
039HW00303 (analyzed in SDG L7288). The positive results for t lus compound in these two samples 
were flagged as estimated (J). 

W .) Overall Assessment of DataIGened: 

All laboratory data were acceptable with qualification, 



VALIDATA 
Chemical Services, Inc. 

P, 0. Box 930422, Norcross, GA 30093 
(770) 923-3890 
(770) 923-8769 (Fax) 

COMPANY: 
sm NAME: 
SERVICE ORDER NUMBER: 
CONTRACTED LAB: 
QNQC a: 
EPA METHOD: 
VALIDATION mm: 

SAMPLE MATRIX: 
TYPES OF ANALYSES: 

DATA VALIDATION SUMMARY 
REPORT 

Wd/Allerl& HDshaIl 
Charleston Navel Base, Zone A 
0074 
Lockheed M y t i c a l  services 
P A  Level IV 
EPA SOW 3/90 
UsEPA CLP Naiiomd Fmtional Guicklines for Orgmic &a 
Review, 1994; USEFA CLP NationcJ Fuylctiond Guidelines for 
lmrgmic Data Review, 1994 
Water 
Volatile Organics, Semivolatile Organics, Total Metals, 
Hexavalent Chromium, Chlorides, Sulfate, TDS 

SDG NUMBER: L7288 (Lvel lV) 

SAMPLES: 

Client Lab Volatile Semi- Total 
M Sample # Ma!i~ QmQU Volati les Metals 
039HW00303 L7288-3 Water X X X 
03 9 ~ ~ 0 0 3 0 3 ~  L7288-3RE Water + 
Client Lab Hexavalent 
-Ie # Sample # Matrix Chromium Chloride i%h& IDS 
039HW00303 L7288-3 Water X X X X 

+ = Non-billable analysis 

RE = REANALYSIS 

DATA REVIEWER(S): Amy L. Hogan. Marvin L. Smith, Jean M, Delaslmit 
,-\ 

.. ,I" 
RELEASE SIGNATURE: 

! 1 

'4." - :,' . . & .c! <; L,.- I )  



Data Qualifier Dehitions 

J - The association numerical value is an estimated quantity. 

R - The data are unusable (the compound/andyte may or may not be 
present). ResarnpIing and reanalysis are necessary for verification. 

U - The compodanalyte was analyzed for, bfi not detected The 
associated numerical value is the sample quantitation limit. 

UJ - The compoundlanalyte was analyzed for, but not detected The sample 
quantitation limit is an estimated quantity. 



DATA QUALIFICATION SiTMMARY 

Lockheed Analytical Services - L7288 Appdrx  M: CLP Orgdnics and Inorganics 

SAMPLE: 039HW00303 

VOLA TEE ORGANICS 

I.) Holding Tmes: 

All Holding Time criteria were met, so no action was taken 

II.) GC/MS Tuning 

All GUMS T ~ g  criteria were met, so no action was requmd. 

III.) Calibration: 

Initial Calibration: 

The average Relative Response Factors ( R R F s )  were below the 0.050 QC limit for the standards 
analyzed on 7/01/96 for brornorne~e  (0.046), acrolein (0.035) and 1.4-dioxane (0.004). The results 
for these compounds in associated sample 039HW00303 were rejected (R). 

The P m t  Relative Standard Deviations (o/aRSD's) exceeded the 30% QC limit for the standards 
analyzed on 7/01/96 for the following cornpunds: 

bromomethane 
1,4-dioxane 
chloromethane 
vinyl acetate 

The results for bromomethane and 1,4-dioxane in the associated sample were previously rejected The 
other compounds were not detected in the associated sample. No action was required. 

Continuing Calibration: 

Ifhe Relative Response Factors (RWs) were below the 0.050 QC limit for the standard analyzed on 
7/02/96 at 17:42 for bromomethane (0.031), mlein (0.042) and 1,4-dioxane (0.007). The results for 
these c o v u n d s  in the associated sarnple were previously rejected based on the initial calibration No 
further action was necessary. 

The Percent Differences (YaD's) exceded the 25% QC limit for the standard analyzed on 7/02/96 at 



17:42 for the following cornpomds: 

hmomethane 
1,4-dioxane 
chloroethane 
trichloroflmromethstne 
acetonide 
methyIene chloride 
carbon &sulfide 
acrylonitrile 

The results for bromomethane and 1,4-dioxane were previously rejected The results for the other 
compounds in associated sample 039HW00303, which consisted entirely of non-detects, were flagged 
as-edCUJ). 

IV.) Blanks: 

Method Blanks: 

There were no positive detections in the method blanks for this SDG. No action was r e q w d .  

TIC'S: 

There were no TIC'S detected in the method blanks. No action was r e q d  

V.) Surrogate Recoveries: 

All Swogate Recovery criteria were met, so no action was necessary. 

VI.) Laboratory Control SampIes (LCS): 

Two LCSs were andm with this SDG. All criteria were met. No action was required 

W.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

MS 1 MSD analyses were not performed in this SDG. No action was required. 

Wi.) Field Duplicates: 

The calculabIe RElative Percent Differences (RPD's) for field dupIicate samples 039HW00303 and 
039GW00303 (analyzed in SDG L7287) were: 

Since all RPD's were within the 300h QC limit for water samples, no action was reqrrired, 



IX) Internal Standards Performance (ISTD): 

All Internal Standards Performance criteria were met, so no action was taken. 

X) TCL Compound Identification: 

All TCL Compomd Identification criteria were met, so no action was taken. 

XI.) Compornd Quantiiraron and Reported Contract Required Quantitation Limits (CRQL's): 

All CRQL criteria were met, so no action was necessary. 

W.) Tentatively Identified Cc~mpounds (TIC'S): 

All TIC Identification criteria were met, so no action was quued. 

Xm.) System Performance: 

All System Performance criteria were mi. No action was taken 

XIV.) Overall Assessment of lXd%eral: 

The non-detect sarnple r d t s  for homomethane, molein and 1,4-dioxane were rejected due to low 
W s  in the initial calibration. All other laboratory data were acceptable with qualifications. 

S M O L A  TILE ORGANICS 

I.) Holding Times: 

AIl Holding Time criteria were met, so no action was taken. 

D.) Gc/Ms Tuning: 

All GC/MS Tuning criteria were met, so no action was required 

ID.) Calibration: 

h t i a l  Calibration: 

The Percent Relative Standard Deviations (YbRSD's) exceeded the 300h QC limit for the standards 
analyzed on 7/09/96 for the following compounds: 

hexachlorocycIopentacliene 43.w 
f q h w  32.8% 
n-nitrosomethy lethylamine 36.6% 
2-methylphenol 37.7% 
4-nitroquinoline- 1 -oxide 35.1% 



Since these compounds were not detected in associated sample 039HW00303, no action was r q w e d  

Continuing Calibration: 

The Percent Difference (m) eexceede the 25% QC limit for the standards analyzed on 7/10/96 at 
1459 for hexachlorocyc lo~ene  (37.4%). The nodetect result for this compound in associated 
sample 039HW00303 was flagged as estimated 0. 

IV.) Blanks: 

Method Blanks: 

There were no positive detections in the method blanks. No action was r e q d  

TIC'S: 

There were no ITC's detected in the method blanks. No action was rapird 

V.) Smogate Fbmveries: 

The Percent Recoveries (O/aRts) of the following surrogates were outside their mpective QC limits for 
the following samples: 

All results for the acid &tion compounds in this sample, which consisted entirely of non-detects. 
were rejected (R) since two of the YaR's were less than lo?!. 

VI.) Laboratory Control Samples (LCS): 

Two LCSs were analyzed with this SDG. Several Percent Recoveries (YoR's) were outside the QC 
limits. Data validation action based on LCS recoveries was not required No action was required. 

. Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

MS / MSD analyses were not performed in this SDG. No action was required. 

VTU.) Field Duplicates: 

There were no calculable Relative Percent Diffmces 0 ' s )  for field duplicate samples 
039HW00303 and 039GW00303 (analyzed in SDG L728'7). No action was requued 

IX) Internal Standards Performance (ISTD): 

All Internal Standards Performance criteria were met, so no action was taken 



X) TCL Compomd Identification: 

All TCL Compound Identification criteria were met, so no action was taken 

XI.) Compomd Quantitation and Reported Gmhact Rapired Quantitation Limits (CRQL's): 

All CRQL criteria were met, so no action was necessary. 

XII.) Tentatively Identified Compounds (TIC'S): 

All TIC Identification criteria were met, so no action was reqiml. 

Xm.) System Performance: 

All System Performance criteria were met. No action was taken 

XN. )  Overall Assessment of MGeneral:  

The ori@ analysis of sample 039HW00303 was considered by the validator to be of pixfaable b 
quality to the reanalysis due to M a  its holding time. All acid compound results for sample 
039HW00303 were rejected due to low surrogate recoveries. All other labomtory data were acceptable 
with qualifications. 

TOTAL METALS AND CYANIDE 

I.) Holding T i :  

All Holding Time criteria were met, so no action was taken 

If.) Calibration: 

Initial Calibration: 

All Initial Calibration criteria were met, so no action was necessary. 

Continuing Calibration Verification (0: 

All Continuing Calibration criteria were met, so no action was required. 

m.) Blanks: 

The following blank results represent the highest detections associated with the samples and were used 
for data qualification: 



Blank 
_Tvnem># 
CCB3 
PBW 
PBW 
c w  
PBW 
PBW 
PBW 

Bnalvte 
aluminum 
antimony 
calcium 
cw'=r 
-we= 
sodlum 
zinc 

nc. 
a.2 U ~ L  

11.5 L@L 
533 u@L 
7.30 ug/L 
7.03 ug/L 
390 ug/L 
6.65 ug/L 

CCB = Continuing Calibmtion Blank, PBW = Prepadion Blank (Water) 

All results greater than the DL but less than 5X the blank amount (Action Level, ug/L for water 
samples) for which the coniamhated blank was an associated calibration or prepahon blank were 
flaggad as undetected 0. 

The following analyte had a negative result with an absolute value greater than the IDL in the initial 
calibration blank (ICB): 

Blank - f 3 d y E  
ICB tin 

The nondetect sample result fm tin was flagged as m e d  0. 

IV.) ICP Interference Check Sample Results: 

All Percent Recovery criteria were met, so no action was taken. 

The following analyes were detected in ICS Solution A at concentrations greater than the IDL: 

copper 
zinc 

These analytes should not be present. Additionally, negative results were observed for cobalt (-6 ug/L), 
manganese (-3 ua), nickel ( -13 ug/L) and sodium (-522 ug1L) in ICS Solution A at absolute 
concentrations greater than the DL. Since neither aluminum, calcium, imn nor magnesium was present 
in the associated samples at a concentration comparable to or greater than the amount in Soldon A, no 
action was required 

V.) ICP Serial Dilution Analysis: 

SeriaI Dilution Analysis was not performed in this SDG. No action was r e q d  

VI.) Laboratory Control samples (LCS): 

All LCS Recovery criteria were met. No action was required, 



W.) Duplicate Sample Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken. 

VIII.) Matrix Spike Recoveries: 

Matrix Spike Analysis was not @onned in this SDG. No action was requmd. 

IX) Field Duplicates: 

Sample 039HW00303 was analyzed in this SDG, while curresponding s q l e  039GW00303 was 
analyzed in SDG L7287. 'The calculable Relative Percent Differences (WD's) were: 

m 
barium 
calcium 
iron 
magnesium 

potassium 
sodium 

Ail PD's were within the 30% QC limit for water samples, so no action was required. 

X) Graphite Furnace Atomic Absorption QC (GFAA): 

All GFAA criteria were met. No action was required. 

) Sample Result, Calculatioflranscription Verification: 

All criteria were met. No action was necessary. 

X11.) Quarterly Verification of .Instrumental Parameters: 

All crizaia were met. so no action was taken 

XJB.) Overall Assessment of Data/General: 

All laboratory data were acceptable with qualifications. 

1.) Holding Times: 

A1 Holding Time criteria were met so no action was taken. 



All Initial and Continuing Calibration criteria were met, so no action was taken 

In.) Blanks: 

Method Blank: 

Hexavalent chromium was not detected in the method blank. No action was necessary. 

TV.) Laboratory Check Samples (LCS): 

All LCS Pacent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

No Duplicate Sample Analysis was p e r f i d  in this SDG. No actiori was required. 

VI.) Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

No MS / MSD analyses were performed in this SDG. No action WE necessary. 

W.) Field Duplicates: 

The Relative Percent Difference (RPD) for hexavalent chromium in field duplicate samples 
039GW00303 and 039HWW303 (analyzed in SDG L7288) was not calculable. No action was taken. 

W.) Ovaall Assessment of DahdGeneraI: 

All laboratory data were acceptable without qualification 

SULFA TE 

1.) Holding Times: 

AII Holding Time criteria were met, so no action was taken. 

II.) Calibration: 

All Initid and Continuing Calibration criteria were met, so no action was taken. 

m.) ~lanks:  

Method Blanks: 

Sulfate was detected at 1.25 mg/L in prepamtion blank PB620EC. Since the associated result for 
sulfate was greata than 5X the blank amount, no action was required 



. Laboratory Check Samples (LCS): 

All LCS Percent Recovay criteria were met, so no action was necessary. 

V.) Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

No MS 1 MSD analyses w e  performed for this Man of the SDG. No action was mpred. 

VI.) Field Duplicates: 

The Relative Percent Difference (RPD) for field duplicate samples 039GW00303 and 039HW00303 
(analyzed in SDG L7288) was 15.4% No action was necessary, since the WD was within the 30% 
QC limit for water samples. 

VII.) Overall Assessment of DatdGenaal: 

All laboratory data were acceptable without quahfication. 

CHLORIDES 

I.) Holding Times: 

All Holding Tune criteria were met, so no action was taken. 

II.) Calibration: 

AII Initial and Continuing Calibration criteria were met, so no action was taken 

m.) Blanks: 

Method Blank: 

There were no positive detections in the method blank. No action was necessary. 

IV.) Labratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Ma& Spike / Matrix Spike Duplicates (MS / MSD): 

MS / ME33 analyses were not performed in this SDG M o n .  No action w required. 

VI.) Field Duplicates: 

The Relative Percent Difference (RPD) for chlorides in field dqlicate sarnples 039GW00303 and 
039HW00303 (analyzed in SDG L7288) was not cdcdable. No action was taken 



W.) Overall Assessment of Data/General: 

All laboratory data were acceptable without qualification. 

TOTAL DISSOL VELI SOLIE 

1.) Holding Ti: 

All Holding Time criteria were met, so no action was taken. 

II.) Chlibration: 

All Initial and Continuing Calibration criteria wae met, so no action was taken. 

rn.) Blanks: 

Method Blank: 

TDS was not detected in the method blank No action was n w .  

W.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Matrix Spike / Matrix Spike Duplicates (MS / M!3D): 

MS / M!3D analyses were not performed in tb is SDG fi-action. No action was requrred 

VI.) Field Duplicates: 

The Relative Percent Difference (RPD) for field duplicate samples 039GW00303 and 039HW00303 
(anal@ in S I X  L7288) was 66.7% The positive results for TDS in these two saqles were flagged 
as estimated (J). 

W.) Overall Assessment of DatajGeneral: 

All laboratory data were acceptable with qualification. 



VALIDATA 
Chemical Services, Xnc. 

P. 0. Box 930422, Norcross, GA 30093 
(770) 923-3890 
(770) 923-8769 (Fax) 

COMPANY. 
SITE NAME: 
SERVICE ORDER NUMB= 
CONTRACTED LAB: 
QA/Qc LEVEL: 
ETA METHOD: 
VALIDATION ow: 

SAMPLE MATRE 
TYPES OF ANALYSES: 

DATA VALZDATION SUMMARY 
REPORT 

Me/Al l en  & Hoshall 
Charleston Navel Base, Zone A 
0077 
lhcw Analytical Services 
EPA Level III 
EPA SOW 3/90 
LEEPA CLP National FmtionaE GuiakIines for Organic m u  
Review, 1994; WPA CLP Ncrtiod Fm~iotud CtnckIines far 
Ir~orgm~c Dda Review, 1994 
Water 
Volatile Organics, Semivolatile Organics, Total Metals, 
Hexavalent Cnromimn, Chlorides, Sulfate, TDS 

SDG NUMBER: L7294 (Level ID) 

Client 
Sample # 
039GW00403 
039GW00403RE 
039GW00503 
039GW00503RE 
039GW04W3 
042Gw00103 
042GW00203 
042GW00303 
042TW00303 
505m02101 
039GW00403MS 
039GW00403MSD 

Lab 
M 
L7294-6 
L7294-6RE 
L7294- 12 
L7294- 1 E 
L7294-9 
L7294- 15 
L7294- 1 8 
L7294-2 1 
L7294-24 
L7294-4 
L7294-6MS 
L7294-&ED 

MaIk 
Water 
Water 
Water 
water 
Water 
Water 
Water 
Water 
Water 
Water 
water 
Water 

Volatile Semi- Total 

Client Lab Hexavalent 
M w I!dbm !2!mmbmM Sulfa_te rn 
039GW00403 L7294- 1 Water X X X X 
03 9GW00503 L7294-3 Water X X X X 
039GW04W3 , L7294-2 Water X X X X 



+ = Non-billable Quality Conml or Reanalysis Sample 

RE = REANALYSIS, T = TRlP BLANK 

DATA REVIEWER(S): Amy L. Hogan, Marvin L. Smith, Jean M Delashmit 
I\ 



Data QuaMia Definitions 

J - The association n u m a i d  value is an estimated quantity. 

R - The data are unusable (the cumpound/analyte may or may not be 
present). Resarrrplhg and reanalysis are necessary for verification. 

U - The compoundlanalyte was analyzed for, but not detected. The 
associated numerical value is the sample quantitation limit. 

LJJ - The cornpoundhalyte was analyzed for, but not detected. The sample 
quantitation limit is an estimated quantity. 



DATA QUALIFICATION SUMMARY 

Lockheed Analytical Services - L7287 C U ?  Organics and Inorganics 

SAMPLES: 039GW00403,039GW00403RE, 039GW00503,039GW00503RE, 039GWWD03. 
042CrW00103,042GW00203,042GW00303,042TW00303, 505TB02 101. 
039GW00403MS, 039GW00403MSD 

VOLA TEE ORGANlCS 

L) Holding Times: 

All Holding Time criteria were met, so no action was taken 

All G C M  Timing criteria were met, so no action was required 

m.) Calibration: 

Initial Calibration: 

The Percent Relative Standard Deviations (O/aRSD's) exceeded the 30?4 QC Iimit for the standards 
a n a l p d  on 6/25/96 for the following compounds: 

These compounds were not detected in the associated samples, so no action was required 

Continuing Calibration: 

The Percent Differences (YoD's) exceeded the 25% QC limit for the standard anal@ on 6/27/96 at 
16:10 for the following compounds: 

chlorornethane 
brornomethane 
chloroethane 
2-hexanone 

The results for these cumpounds in associated samples 039GW00503, 042GW00103, 042GW00203 
and 042GW00303. which consisted entirely of nondetects, were flagged as estimated 0. 



IV.) Blanks: 

Method Blanks: 

Bromomethane, 2-butanone, 4-metl1yl-2-ptanone. 2-hexanone and 1,1,2,2-tetrachloroethane were 
detected at 3.0 ugLL, 3.5 u& 2.5 ug/L- 3.0 u@ and 1.4 ug/L, respechvely, in method blank 
MB38514. These cornponds were not detected in the associated samples, so no action was required 

Trip BIank: 

Acetone, 2-blltanone and 1,1,2.2- tetmchlbe were detected at 6.3 ug/L, 3.6 ug/L and 1.1 ufi 
respectively, in trip blank 042TW00303. The positive d t s  for acetone in associated samples 
039GW00403 and 042GW00303, less than 10X the blank amount were flagged as undetected 0 with 
the detection limits being raised to the level of contamhation in each sample. There were no positive 
results for the other compounds in the associated sampjes. No firher action was reqmed. 

Acetone and methylene chloride were detected at 6.5 u& and 1.1 ug/L, respectively, in trip blank 
505TJ302101. There were no positive d t s  for these c o r n p o d  in the associated samples. No 
action was taken. 

TIC'S: 

There were no TIC'S detected in the method or trip blanks. No action was required 

V.) Surrogate Recoveries: 

All SurroHe Recovery criteria were me4 so no action was necessary. 

VI.) Laboratory Control SampIes (LCS): 

Two LCS's were analyzed with this SDG. All criteria were met. No action was required. 

VII.) Matrix Spike / Matrix Spike ]Duplicate (M!3 / MSD): 

All MS I MSD criteria were met. No action was required. 

W.) Field Duplicates: 

There were no field duplicate samples in this SDG. No action was requred 

IX) Internal Standards Performance 0): 

All Internal Standards Performance criteria were met, so no action was taken. 

X) TCL Compound Identification: 

All TCL Compound Identification criteria were met, so no action was taken. 



M.) Compomd Quantitation and Reported Contract w e d  Quadtation Limits (CRQL's): 

All CRQL criteria were met, so no action was necessary. 

XII.) Tentatively Identified Cornpounds (TIC'S): 

All TIC Identification criteria were met, so no action was reqwed. 

XCU.) System Performance: 

All System Performance criteria were met. No action was taken. 

XN.) Overall Assessment of DatalGeneral: 

All laboratory data were acceptable with quahfications. 

S W O U  TEE ORGANICS 

I.) Holding Times: 

A1I Holding Time criteria were met, so no action was taken. 

11.) GaMS TLlrIjng. 

All GC/MS Tuning critaia were met, so no action was required- 

ID.) Calibration: 

lrutial Calibration: 

The Percent Relative Standard Deviations (YaRSD's) e d e d  the 30% QC limit for the standards nm 
on 7/01/96 for the following compounds: 

W e  compounds were not detected in the associated samples, so no action was required. 

Continuing Calibration: 

The Percent Difference (W) exceeded the 25% QC limit for the standard m on 7/09/% at 10: 17 for 
2,4dinitrophenoi (25.4%). The nondetect result for this compound in associated sample 
039GW00403RE was flagged as estimated (US). 

The Percent Diffaences (YdD's) exceeded the 25% QC limit for the standard run on 7/f 5/96 at 1 1 :51 
for the following compounds: 



The results for these currrpounds in associated sample 039GW00503RE, which consisted entirely of 
non-detec~, were flagged as estimated (UJ). 

IV.) Blanks: 

Method Blanks: 

There were no positive detections in the method blanks. No action was r x p d  

nc's: 

There were no TICS detected in the method blanks. No action was required 

V.) Surrogate RECoveries: 

The Percent Recoveries (YaR's) of the following surrogates were outside their mpative QC limits for 
the foIlowing sample: 

Client b l e  # m !Z& QC Lid& 
039GW00403RE 2-fluorophenol 12 31-1 100/0 

phenol-d.5 4.4 27-1 11% 

All positive results for the acid compounds in this sample, which consisted entirely of non-detects 
were rejected (R), since one of the O/dR1s was less than 10'54. 

VI.) Laboratory Control Samples (LCS): 

Two LCS's were analyzed with th is  SDG. AlI criteria were met. No action was required. 

.  ma^ Spike / Matrix Spike Duplicate (MS / MSD): 

MS / MSD analyses were not performed in this SDG. No action was required. 

W.) Field Duplicates: 

There were no field duplicate samples in this SDG. No action was required. 

IX) Internal Standards Performance (ISTD): 

The Percent Recoveries (?!aR's) w e  below the 50-200% QC limits for naphthalene (47.W) and 
m p h t h e n e  (49.00h) in sarnple 039GW00503RE. All positive and nondetect results for the 
c o q u n d s  quantitated on these ISTD's were flagged as estimated (J) and WJ). 



X) TCL Compound Identification: 

All TCL Corrgound Identification criteria were met, so no action was taken. 

XI.) Compound Quantitation and Reported Con- Rqured Quanttitation Limits (CRQL's): 

All CRQL criteria were met, so no action was necessary. 

) Tentatively Identified Compounds (TIC'S): 

All TIC Identification criteria wae met, so no action was requrred 

XIII.) System Performance: 

AIl System Performance criteria were met. No action was taken 

XN.) Overall Assessment of Data~General: 

The reanalyses of samples 039GW00403 and 039GW00503 were considered by the didator to be of 
preferable data quality to the original analyses because of improved smogate and ISTD recoveries. 
All acid compound r d t s  for sample 039GW00403RE mere rejected due to low mogate recoveries. 
All other laboratory data were acceptable with qualifications. 

TOTAL METALS AND CYANlDE 

I.) Holding Times: 

All Holdmg Tme criteria were met. so no action was taken. 

. Calibration: 

Initial Calibration: 

All Initial Calibration criteria were met so no action was necessary. 

Continuing Cdibration Verification (0: 

All Continuing Calibration criteria wae met, so no action was required 

m.) ~ ~ a n k s :  

The following blank results represent the highest detections associated with the samples and were used 
for data qualification: 



Blank - m 
CCBl cadmium 320 ug/L 16.0 
PBW iron 31.2 ug/L 156 ug/L 
CCB6 magnesium 86.3 @ 432 ug/L 
CCB4 manganese 2.20 u& 11.0 @ 
PBW zinc 5.01 ug/L 25.1 ug/L 
CCJ35 tin 17.4 L@L 87.0 ug/L 

CCB = Continuing Calibration Blank, PBW = Prepation Blank (Water) 

All results m a  than the IDL btrt less tt.ian 5X the blank m m t  (Action Level, L@L for water 
samples) for which the contaminated blank was an associated calibration or preparation blank were 
flagged as undetected 0. 

The following analytes had negative results with absolute values greater than the DL: 

Blank 
m m m Action Level 
CCB5 potassium -1751 ug/L. 8760 ug/L 
C W  s o d i m  -364 ug/L 1820 ug/L 

CCB = Continuing Calibration Blank 

All positive resdts for these analytes less than 5X the absoluke value of these analytes and all non- 
detects in the associated samples were flagged as estimated (J) and 0. 

IV.) ICP Interference Check Sample Fksdts: 

All Percent Recovery criteria were met. so no action was taken, 

Zinc (7 u@) was detected in ICS Solution A at a concentration greater than the DL. This d y t e  
should nor be present. Additionally. negative results were observed for cobalt (-14 u&), manganese 
(-5 ugL), s d m  (-825 ug/L) and vanad~um (-7 u&) in ICS Solution A at absolute concentrations 
greater than the IDL. Since neither a l b u m  calcium, iron nor magnesium was present in the 
associated samples at a concentration comparable to or greater than the amount in Solution A, no 
action was required 

V.) IGP Serial Dilution Analysis: 

No SeriaI Dilution Analysis was performed in this SDG. No action was r e q d  

VI.) Laboratory Control Samples (LCS): 

All LCS Recovery criteria were met. No action was requred. 



) DupIicare S q l e  Analysis: 

No Duplicate Sample Analysis was performed in this SDG. No action was taken 

Vm.) Matrix Spike Recoveries: 

No  ma^ Spike Analysis was perf& in this SDG. No adon  was requtred. 

K) Field Duplicates: 

There were no field duplicate sarnpies in this SMS. No action was r e q m d  

X) Graphite Furnace Atomic Absorption QC (GFAA): 

All GFAA criteria were met No action was necesmy. 

XI.) Sample M t ,  Ca lcu la t iodT~p t ion  Verification: 

All criteria were met. No action was necessary. 

XII.) Quarterly Verification of Inssumend Parameters: 

All criteria were met, so no action was taken 

m.) O v d l  Assessment of Data/General: 

All laboratory data were acceptable with qualifications. 

HEXA VALENT CNROMTW -. 

I.) Holding Times: 

All Holding Time criteria were met. so no action was taken 

TI.) Calibration: 

All Initial and Continuing Calibration criteria were met, so no action was taken- 

Dl.) Blanks: 

Method Blank: 

Hexavalent chromium was not detected in the method blank. No action was necessary. 

IV.) Laboratory Check Samples U S ) :  

All LCS Percent Recovery criteria w e  met, so no action was necessary. 

7 



V.) Duplicate Sample Analysis: 

No Duplicate Sample Analysis was performed in this SDG. No action was required. 

W.) Matrix Spike / Mairk Spike Duplicates (I43 / MSD): 

No MS 1 hED analyses were performed in this SDG. No action was necessary. 

VII.) Field Duplicates: 

There were no field dupIicate samples in thls SDG. No action was taken. 

VIII.) Overall Assessment of DatatGeneral: 

All laboratory data were acceptable without qmhfication. 

SULFA TE 

I.) Holding Ties: 

All Holding Time criteria w e  met, so no action was taken 

. Calibration: 

AlI Initial and Continuing Calibration criteria were met, so no action was taken 

El.) Blanks: 

Method Blanks: 

Sulfate was detected at 1.25 m& in preparation blank PB620EC. All positive results less than 5X the 
blank m m t  in the associated samples were flagged as undetected 0 with the detection limit being 
raised to the level of contamination in each sample. 

TV.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Matrix Spike 1 Matrix Spike Duplicates (MS / MSD): 

No h4S / MSD analyses were performed for this hction of the SDG. No action was required. 

VI.) Field Duplicates: 

There were no field duplicate samples in this SDG. No action was necessary. 



VII.) Overall Assessment of DataIGeneral: 

All laboratory data were acceptable with qfications. 

CHLORLDES 

I.) Ho lhg  Times: 

All Holding T i e  criteria were met, so no action was taken. 

II.) Calibration: 

All Initial and Continuing Calibration criteria were met, so no action was taken. 

ID.) Blanks: 

Method Blanks: 

There were no positive detections in the method blanks. No action was necessary. 

IV.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Matrix Spike ! Matrix Spike Duplicates (MS / IvlSD): 

No MS / MSD analyses were performed in this SDG £kction. No action was mpmi 

VI.) Field Duplicates: 

There were no field duplicate samples in this SDG. No action was taken 

) Ovaall Assessment of Data/GeneraI: 

A11 laboratory data were acceptable without qualification. 

TOTAL Di'SSOL VED SOLID7 (T.) 

I.) Holding Times: 

All Holding T i e  criteria were met, so no action was taken 

II.) Calibration: 

All Initial and Continuing Calibration criteria were met, so no action was taken. 



m.) Blanks: 

Method Blanks: 

There were no positive detections in the method blanks. No action was necessary. 

N.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

No MS / MSD analyses were performed in this SDG Man. No action was mpised. 

VI.) Field Duplicates: 

'There were no field duplicate samples in this SDG. No action was required 

VII.) Overall Assessment of W h e r a l :  

All laboratory data were acceptable without qualification 



VALIDATA 
Chemicat Services, linc. 

P. 0. Box 930.122, Norcross, GA 30093 
(770) 923-3890 
(770) 923-8769 (Fax) 

COMPANY: 
sm NAME: 
SEWICE ORDER NUMBER: 
c0mCTED LAB: 
QA/Qc LETEL: 
EPA MElxOD: 
VALIDATION GUIDELINES: 

SAMPLE MATRIX: 
TYPES OF ANALYSES: 

DATA VALIDATION SUMMARY 
REPORT 

IhafdAZlen & Hoshall 
Charleston Navel Base, Zone A 
0075 
Lockheed ArlalytIcal Services 
EPA Level lV 
EPA SOW 3/90 
mEPA CLP N d i o d  F w t i o d  Gzn'dehes for o/ganic &a 
Review, 1994; USEPA CLP National Fuyu:tional Guidelines fir 
I rw~m*c  m u  Review, 1994 
water 
Volatile Organics, SemivolatiIe Organics, Pesticides/PCB's. 

SDG NUMBER L7295 (Level TV) 

SAMPLES: 

Client Lab Volatile Semi- Pesticides/ 
M w Matrix Qrganics volatiles PCB's 
505DB02 10 1 L7295-1 Water X X X 
505EB02101 L7295-8 Water X X 
505D1302101RE L7295- 1 RE Water + 

+ = Non-billable Reanalysis Sample 

DB = DEIONIZED BLANK, EB = EQUIFMENT FUNSATE BLANK 

DATA REVIEWER(S): Amy L. Hogan Marvin L. Smith, Jean M. Delashmit 

.-- ', 7 
! r  i , ,  i # 

RELEASE SIGNATURE: .,,', , - , , 

. +y'.- ,)-;,-d ,6. ii..'<! 



Data Qualifier Definitions 

J - The association numerical value is an estimated quantity. 

R - The data are unusable (the compound/analyte may or may not be 
present). Resampling and reanalysis are necessary for verification. 

U - The compound~analyte was analyzed for, b a  not d e t 4  The 
associated numerical value is the sample quantitation limit. 

UJ - The compoundanalyte was anal@ for, but not detected ?he sample 
quantitation limit is an estimated quantity. 



DATA QUALTFICA710N SUMMARY 

Lockheed AnalflcaI Services - L7295 Appendm IX CL9 Organics and Inorganics 

SAMPLES: 505DB02 101,505EB02 101 

YOLATILE ORGANICS 

I.) Holding Times: 

All Holding Time criteria were met, so no action was taken. 

II.) GC'MS Thing: 

All GC/MS Timing criteria were met, so no action was myred 

IU.) Calibration: 

Initial Calibration: 

The P m t  Relative Standard Deviations (O/iRWs) exceeded the 30% QC limit for the standards 
analyzed on 6/25/96 for the following compounds: 

brornomethane 
2-hexanone 

These cornporn& were not detected .in the associated samples. No action was required. 

Continuing Calibration: 

The Percent Differences (YoD's) exceeded the 25% QC limit for the standard analyzed on 6/27/96 at 
16: 10 for the following compounds: 

cfiloromethane 
brornomethane 
chloroethane 
2-hexanone 

No action was taken, since the associated samples were field blanks. 

Iv.) Blanks: 

Method Blanks: 

Bromornethane (3.0 u&), Zbutanone (3.5 ugh,), 4-methyl-2-pentanone (2.5 ug/L), 2-hexanone 



(3.0 u&) and 1 , 1 2 , Z - t e s a ~ h l o ~ e  (1.4 u&) were detected in method blank MB38514. Since 
the associated sample was a field blank, no action was required 

TIC'S: 

There were no TIC'S detected in the method or field blanks. No action was recpmd 

V.) Surrogate Recoveries: 

All Surrogate Recovery criteria were met, so no action was necessary. 

VI.) Laboratory Control Samples (LCS): 

One LCS was d y z e d  with this SDG. All criteria m e  met No action was required. 

W.) Matrix Spike / Matrix Spike Duplicate (MS / m): 
No MS / MSD analyses were performed in this SDG. No action was requmd. 

VIU.) Field Duplicates: 

There were no field duplicate samples in this SDG. No action was required. 

IX) I n t d  Standards Performance (ISTD): 

All Internal Standards Performance criteria were met, so no action was taken. 

X) TCL Compound Identif~cation: 

All TCL Compound Identification criteria were met, so no action was taken. 

XI.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL's): 

All CRQL criteria were met. so no action was necessary. 

XII.) Tentatively Identified Compounds (TIC'S): 

All TIC Identification criteria were met, so no action was required 

XUI.) System Performance: 

AlI System Performance criteria were met. No action was taken. 

XIN.) O v d l  Assessment of WGeneral: 

All laboratory data were acceptable without qualifications. 



S W O L A  TLLE ORGANICS 

I.) Holding Times: 

A1.I Holding Time criteria were met. No action was requrred. 

n.) GCM ~ e g :  

All GC/MS Tuning criteria were met, so no action was taken 

III.) Calibration: 

Initial Calibration: 

All Initial Calibration criteria were met. No action was required 

Continuing Calibration: 

All Continuing Calibration criteria v w e  met. No action was necessary. 

IV.) Blanks: 

Method Blanks: 

There were no positive detections in the method blanks. No action was required 

TIC'S: 

There were no TIC detections in the method blanks. No action was taken. 

V.) Surrogate Recoveries: 

The Percent Recovery (O/aR) of 2-fluorophenol (28%) was below the 3 1-1 10?4 QC limits for sample 
505DB02101. Since only one surrogate was outside the QC limits, no action was required. 

VI.) Laboratory Control Samples (LCS): 

One LCS was analyzed with th is  SDG. AI.1 criteria were met No action was necessary. 

Vn.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

MS 1 MSD analyses were not wormed in this SDG. No action was necessary. 

WI.) Field Duplicates: 

There were no field duplicate samples in this SDG. No action was mpred. 



IX) h t d  Standards Performance (ISTD's): 

All Internal Standards Performance criteria were met No action was taken 

X) TCL Compound Identifi&on: 

,411 TCL C o ~ u n d  Identification criteria were met, so no action was required 

XI.) Compound Quantitation and Reported Consact R r = q M  -tation Limits (CRQL's): 

All CRQL criteria were met, so no action was taken. 

XII.) Tentatively Identified C u m p o d  (TIC'S): 

All TIC criteria were met, so no action was necessary. 

XUI.) System Performance: 

All System Performance criteria were me4 so no action was taken 

XN.) Overall Assessment of W G e n d :  

The origmal analysis of sample 505DB02101 was considered by the validator to be of prefmble data 
quality to the reanalysis due to its better holding time. All other laboratmy data wae acceptable 
without qualifications. 

PESTiCiDD/PCB's 

I.) HoldLngTimes: 

All Holding Time criteria were met, so no action was required 

II.) Instrument Performance: 

All Pesticide hmmment Performance criteria were met, so no action was taken 

El.) (Xibration: 

Initial Calibration: 

All htial Calibration criteria were met, so no action was required. 

Continuing CaIi bration: 

All Continuing CaIibration criteria were met. No action was required. 



TV.) Blanks: 

Method Blank: 

?here were no positive detections in the method blank No action was required. 

V.) Surrogate Recoveries: 

All Surrogate Recovery criteria were met. No action was required. 

VI.) Laboratory Control Samples (LCS): 

One LCS was analyzed with this SDG. Several Pacent Recovery criteria were not met. Data validation 
action was not required based on LCS recoveries. No action was taken. 

VII.) Matrix Spike 1 Matrix Spike Duplicate (343 1 MSD): 

MS / MSD analyses were not p e r f d  in this SDG. No action was taken. 

W.) Field Duplicates: 

There wae no field duplicate samples in this SDG. No action was reqmed. 

IX) TCL Compound Identification: 

Pesticide/PCB Identification Summary (PIS): 

All PIS Identification criteria were met. No action was required. 

X) Pesticide Cleanup Check: . 

Florisil Camidge Check: 

All criteria were met, so no action was taken 

Gel Permeation Chrornatopphy (GPC): 

A1 GPC criteria were met. No action was necessary. 

XI.) Overall Assessment of Data/General: 

All laboratory data were acceptable without qualifications. 



VALIDATA 
Chemical Services, Inc. 

P. 0. Box 930422, Norcross, GA 30093 
(770) 923-3890 
(770) 923-8769 (Fax) 

COMPANY: 
SITE NAME: 
SERVICE ORDER NUMBER 
CONTRACTED w: 
EPA SOW/METHOD: 
VALIDATION GUIDELINES: 
SAMPLE MATRIX 
TYPES OF ANALYSES: 

SDG NUMBERS: 

DATA VALIDATION SlJMMARY 
REPORT 

SAMPLES: 

Client 
Sample # 
GDBEWOO 1 03 
GDBF WOO 1 03 
GDBDW00103 

EnSde/Allen & Hoshall 
Charleston Naval Base, Zones A and B 
0082 
Lockheed Analytical Services 
EPA 8290 
EPA 8290, ProfssionaI Judgement 
Water 
2,3,7,8-substituted PCDD's and PCDFfs 

L7308L7309L73 10L73 17L7330 Level 0 

Lab Sample # 
L7308-36/ 129-5 8-2A 
L7308-3 811 29-58-3A 
L7308-34/ 129-5 8-1A 

Matrix 
Water 
Water 
Wata 

Water 

Water 
water 
Water 
water 

water 
Wata 
Water 
Water 

GDBHW04W3 L7330-91129-58-11A Water X 



D = DUPLICATE. MS = MATRIX SPIKE, MSD = MATRIX SPIKE DUPLICATE, 
RE = REANALYZED 

DATA REVIEWER(S): Shawn S. Liq Ph.D., Kevin C. Hamon 

1 - .i RELEASE SIGNATURE: '/-b ., I ,. J .I /J - . 



DATA QUALFICAnON SUMMARY 

Lockheed Analytical Services - L7308 / L7309 / L7310 1 L7317 / L7330 
2,3,718-PCDIYs and PCDF's 

SAMPLES: GDBEWOO 103, GllBFW00 103, GDBDWOO 103, GDAGWOO 103, GDAGW00203. 
GDAGWOlDO3, GDAGWO2D03, GDAGWOO303, GDAGWO3D03, 
GDAGW03D03MS, GDAGWO3D03MSD, GDBHW04DO3 

7 3,7.8-SUBSTITUTED PCDDS' AND PCDFS - 1  

I.) Holding Times: 

All criteria were met, so no action was taken. 

11.) HRGC/HRMS System Performance: 

GC Column Performance: 

All criteria were met so no action was taken. 

HRMS Resolution: 

All criteria were met so no action was required. 

Mass Verification: 

All criteria were met, so no action was taken. 

MS Dara Acquisition: 

All criteria were met. so no action was taken. 

111.) Calibration: 

Calibration Range: 

All criteria were met. so no action was taken. 



Initial Calibration: 

AIl criteria were met, so no action was taken. 

Calibration Verifications: 

The end calibration verification run on 7/11/96 at 3:30 was not reported. The run time for the 
sequence was 13 hours, which is outside the 12 hour QC limit. All associated positive sample 
results were flagged as EMPC (Estrmated Maximum Possible Concentration). 

PI.) Blanks: 

Method Blanks: 

The following 2,3,7,8-substituted PCDF was detected in method blanks at the highest 
concentration indicated: 

Conc. Action h e 1  
Method Blank Conlpund 
TLI Blank 234678-EIpCDF 4.2 2 1 

All detections of this compound in the associated samples below 5X the blank amounts were 
designated as EMPC wimated Maximum Possible Concentration). 

Field Blanks: 

D e i o d  water blank GDBDW00103. equipment &ate blank GDBEW00103 and field blank 
GDBFW00103 were analyzed. There were no positive results in the three field blanks. so no 
action was taken. 

V.) Internal Standards Performance: 

The intemaI standard recoveries ( O h o R ' s )  were above the 40-735% QC limits for the following 
samples: 

SamBle Comnound m 
GDBDWOO 103 13C-OCDD 146 
GDBHW04D03 T 3C-OCDD 142 

All associated positive sample results were flagged as estimated (J). 



VI. ) SpikdSpike Duplicates: 

One set of MS/MSD (GDAGWO3D03MS / GDAGW03D03MSD) was analyzed. All criteria 
were met, so no action was taken. 

XI.) Duplicates: 

Field duplicate samples GDAGW02D03 and GDM02D03 were analyzed. There were no 
positive sample results in either sample, so RPD's were not calculable. 

VIII. ) PCDDPCDF Identifications: 

Retention Times: 

AlI criteria were met, so no action was taken. 

Ion Abundance: 

All criteria were met, so no action was required. 

S/N Ratio: 

All criteria were met, so no action was taken. 

PCDPE (Polychlorinated Diphenyl Ether) Interferences: 

All criteria were met. so no action was taken. 

Second Column Confirmtion: 

All criteria were met. so no action was taken. 

IX) Overall Assessment of DatdGeneral: 

All data were acceptable with qualifications. 



VALIDATA 
Chemical Services, Inc. 

P. 0. Box 930422, Norcross, GA 30093 
(770) 923-3890 
(770) 923-8769 (Fax) 

COMPANY: 
SITE NAME: 
SERVICE ORDER NUMBER: 
CONTRACTED LAB: 
QAQC IEVEL: 
EPA METHOD: 
VALIDATION GUIDELNES: 

SAMPE MA= 
TYPES OF ANALYSES: 

DATA VALIDATION SUMMARY 
REPORT 

Md/Ai len  & Hoddl 
Charleston Navel Base, Zone A 
0076 
Lockheed Analytical Services 
EPA Level lV 
EPA SOW 3/90 
USWA CLP Ncr~r~od Fwrctional Guidelines for Organic Data 
Review, 1994; V S P A  CLP Ndiat20d F ~ i o n a l  Guidelines for 
Imrgmic Data Re-view, 1994 
Water 
Volatile Organics, Semivolatile Organics, Pesticid&CB's. 
Total Metals and Cyamde. Hexavalent Chromium, Chlorides, 
Sulfate, TDS 

SDG NUMBER: L7309 (Level TV) 

SAMPLE: 

Client Lab Volatile Metals/ 
Sample # Sample # lYl&ix 
GDAHW02D03" L7309-2 . Water 

- 
X 

Cvarude 
X 

Client Lab Hexavalent 
Samule # Sample # Matrix ChromlumChlonde Sulfate IDS 
GDAHWO2DO3 L7309-2 Water X X X X 

* - Associated field duplicate sample GDAGWO2W3 was analyzed in SDG L7310. 

DATA FEWWER(S): A y j  L. Hogan, h4arv-h L. Smith, Jean M Delashrnit 



Data QuaIier Dehitions 

J - The association numerical value is an estimated quantity. 

R - ?he data are unusable (the compomd/analyte may or may not be 
present). Resampling and reanalysis are necessary for verification. 

U - The compundanalyte was analyzed for, ba  not detected. The 
associated numerical value is the sample quantitation limit. 

UJ - The compound/analyie was analyzed for, but not detected The sample 
quantitation limit is an estimated quantity. 



DATA Q U M C A T O N  SUMMARY 

Lockheed Analytical Services - L7309 Appendix M CLP Organics and Inorganics 

SAMPLE: GDAWWO2W3 

VOLATLLE ORGANICS 

I.) Holding Times: 

All Holding Time criteria were met, so no action was taken. 

All GC/PI/IS T ~ g  criteria were met, so no action was mpred. 

III.) Calibration: 

Initial Calibration: 

The average Relative hponse  Factors (RRFs) were below the 0.050 QC limit for the standards 
analyzed on 7/01/96 for bromomethane (0.046), acrolein (0.035) and 1,4-dioxane (0.004). The results 
for these cumpounds in associated sample GDAHWO2W3, which consisted entirely of non-detects, 
were rejmed (R). 

The Percent Relative Standard Deviations (O/aRSD's) exceeded the 30% QC limit for the standards 
analyzed on 7/01/96 for the following compounds: 

bromokethane 
1,4-dioxane 
chlomthane 
vinyl acetate 

These compounds were not detected in the associated samples, so no action was requrred 

Continuing Calibmtion: 

The Relative Response Factors (RRFs) were below the 0.050 QC limit for the standard analyzed on 
7/02/96 at 17:42 for brumomethane (0.031), acrolein (0.042) and 1,4-dioxane (0.007). The d t s  for 
these compounds in the associated sample were previously rejected. No finther action was r e q d  

The Percent Differences (YDs) exceeded the 25% QC limit for the standard analyzed on 7/02/96 at 
17:42 for the following compormds: 



brornomethane 
1,4-dioxane 
chloroethane 
rrichlorofluoromethane 
acetonitrile 
methylene chloride 
carbon disulfide 
acrylonitrile 

The d t s  for bromomthane and 1,4-dioxane were previously rejected based on the initial calibration 
The results for the other compounds in associated sample GDAHWO2DO3, which consisted entirely of 
nondetects, were flagged as estimated (UJ). 

IV.) Blanks: 

Method Blank: 

There were no positive detections in the associated method blank No action was nqumi 

There were no TICS detected in the method blanks. No action was requrred 

V.) Surrogate Recoveries: 

All Surrogate Recovery criteria were met, so no action was necessary. 

VI.) Laboratory Control Samples (LCS): 

One LCS was analyzed with this SDG. All criteria were met. No action was m p d  

W.) Matrix Spike / Matrix Spike Duplicate (MS 1 MSD): 

No MS / MSD analyses were performed for this hction of the SDG. No action was required. 

WII.) Field Duplicates: 

There were no calculable Relative Percent Differences (RPD's) for field duplicate samples 
GDAHW02D03 and GDAGWO2W3 (anal@ in SDG L73 10). No action was required 

IX) Intemal Standards Performance (ISID): 

All 'Internal Standards Performance criteria were met, so no action was taken 

X) TCL Compound Identification: 

All TCL Compound 1-cation criteria were met, so no action was taken 



XI . )  Compound Quantitation and Reported Contract R e q W  -tation Limits (CRQL's): 

All CRQL criteria were mt, so no action was necessary. 

XU.) Tentativeiy Identified Compounds (TIC'S): 

AIl TIC Identification criteria were met, so no action was required 

XIU.) System Performance: 

All System P e r f m c e  criteria were met. No action was taken 

XrV.) Overall Assessment of WGenera.1: 

The nondetect results for bromomehe, acrolein and 1,4-dioxane were rejected in the SDG sample 
due to low RRFs in the initial and continuing calibrations. All other laboratory data were acceptable 
with qualifications. 

TOTAL METALS AND CYANIDE 

I.) Holding T~rnes: 

All Holding Time criteria were met, so no action was taken. 

II.) Calibration: 

lnitial Calibration: 

All Initial Calibration criteria were met, so no action was necessary. 

Continuing Calibration Verification (CCV): 

All Continuing Calibration criteria were met, so no action was r e q w  

The following blank results represent the highest detections associated with the sample and were used 
for data qualification: 

Blank 
m Analvte Conc. Action J me1 
CCBl cadmium 3.2 ug/L 16.0 ug/L 
PBW iron 31.2 u@ 156 u& 
CCB6 magnesium 86.3 ug/l, 432 ug/L 
CCEM manganese 2.20 u@ 11.0 ugfl, 
PBW zinc 5.01 ug/L 25.1 ug/L 
CCB5 tin 17.4 ug/L 87.0 ug/L 



CCB = Continuing Calibration Blank, PEW = Prqxiration Blank (Water) 

All results greater than the IDL but less than 5X the blank amaunt (Action Level. ug/L for water 
samples) for which the contaminated blank was an associated calibration or prepamtion blank were 
flagged as undetected 0. 

The following andytes had negative results with absolute values greater than the IDL: 

Blank - Analvte biLJJ= Action 1 me1 
CCB5 potassium -1751 ug/L 8760 ug/l, 
CCB4 sodi~m -364 L@L 1820 @ 

All associated positive sample results were m e r  than 5X the absolute vdue of the negative blank 
result. No action was required 

IV.) ICP Interference Check Sample Results: 

All Percent Recovery criteria were met, so no action was taken. 

Zinc (7 ug/L) was detected in ICS Solution A at a concentmtion greater than the IDL. This analyte 
should not be present. Additionally, negative results were observed for cobalt (-14 @L), manganese 
(-5 u&), sodium (-825 ugL) and vanadium (-7 ug/L) in ICS Solution A at absoluk c o n d o n s  
greata than the DL. Since neither aluminum, calcium, iron nor magnesium was present in the 
associated samples at a concentration c o v b l e  to or greater than the amount in Solution A, no 
action was reqtllred. 

V.) ICP Serial Dilution Analysis: 

No Senal Dilution Analysis was performed- No action was taken. 

VI.) Laboratory Control Samples (LCS): 

All LCS Recovery criteria were met. No action was required. 

W.) Duplicate Sample Analysis: 

No Duplicate Sample Analysis were performed in this SDG. No action was taken. 

VIU.) Matrix Spike Recoveries: 

No MS Analysis was performed in this SDG. No action was required 

TX) Field Duplicates: 

The calculable Relative Percent Differences (RPD's) for field duplicate sampies GDAHW02DO3 and 
GDAGWOZW3 (analyzed in SDG L73 10) were: 



- 
bmum 
calcium 
cobalt 
iron 
magnesium 
-gan== 
potassium 
sodim 

All RPD's were within the 30% QC limit for water samples. No action was necessary. 

X) Graphite Furnace Atomic Absorption QC (GFAA): 

All Graphite Furnace analyses criteria were met. No action was required 

XI.) Sample Result, Calculatiofl~cription Verification: 

All criteria were met. No action was necessary. 

XU.) Quarterly Verification of TnstmmentaI Parameters: 

All criteria were met., so no action was taken. 

XIII.) Overall Assessment of Data/Gened: 

All laboratory data were acceptable without qualifications. 

I.) Holding Times: 

All Holding Time criteria were m& so no action was taken. 

II.) Calibration: 

All Initial and Continuing Calibration criteria were met, so no action was taken 

Method Blank: 

Hexavalent chromium was not detected in the method blank No action was necessary. 

W.) Laboratory Check Samples (LCS): 

All LCS Percent b v a y  criteria wae met, so no action was necessary. 



V.) Duplicate Sarrrple Analysis: 

No Duplicate Fanpie Analysis was p e r f d  in this SDG. No action was required 

Vl.) Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

No MS / MSD analyses were performed in this SDG. No action was necessary. 

VII.) Field Duplicates: 

The Relative P m t  Difference (RPD) for hexavalent chromium in the field duplicate samples was 
not calculable. No action was taken. 

VIII.) O v d  Assessment of W G e n d :  

All laboratory data were acceptable without qualification. 

SULFA TE 

I.) Holding Times: 

All Holding Time criteria were met, so no action was taken. 

11.) Calibration: 

All Initial and Continuing C d i W o n  criteria wae met, so no action was taken 

IX.) BIanks: 

Method Blank: 

Sulfate was detected at 1.02 mg/L in preparation blank PB625EC. Since the associated positive 
sample result was greater than 5X the blank amount. no action was taken. 

W . )  Labomtory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

MS / IvBD analyses were not performed in this S N .  No action was required. 

VI.) Field Duplicates: 

The Relative Percent Difference @PD) was 8.5% for sulfate in field duplicate samples 
GDAHW02D03 and GDAGWO2D03 (anal@ in SDG L73 10). Since the RPD was within the 30% 
QC limit for water samp1es. no action was rqmed. 



VII.) Overall Assessment of W G e n a a l :  

All laboratory data were acceptable without qualification 

CHLORIDE 

I.) Holding T I :  

All Holding Time criteria were met, so no action was taken 

II.) Calibration: 

All Initial and Continuing Calibration criteria w e  met, so no action was taken. 

In.) Blanks: 

There mere no positive detections in the method blank No action was necessary. 

IV.) Laboratory Check Samples (LCS): 

All LCS P m t  Recovery criteria were met, so no action was necessary. 

V.) Matrix Spike / Mahix Spike Duplicates (MS / MSD): 

No MS / MSD analyses were performed in this SDG kction. No action was required. 

VI.) Field Duplicates: 

The Relative Percent Difference (RPD) was 4.6% for cMorides hi field duplicate samples 
GDAHW02W3 and GDAGWO2D03 (analyzed in SDG L7310). Since the RPD was within the 30% 
QC limit for water samples, no action was required. 

W.) Overdl Assessment of ~ ; t a / ~ e n d :  

All laboratory data were acceptable without qualification. 

TOTAL DISSOL VED SOLIDS (Tm) 

I.) Holding Times: 

All Holdmg Time criteria were met, so no action was taken 

It.) Calibration: 

A11 Initial and Continuing Calibration criteria were met, so no action was taken 



la.) Blanks: 

There were no positive detections in the method blank No action was necessary. 

rv.) Labomtory Check Samples (LCS): 

AIl K S  P m t  Recovery criteria were met, so no action was necessary. 

V.) M~Q& Spike / Ma& Spike Duplicates (MS / W): 

MS / MSD analyses were not p e r f d  in this SIX fkxtion. No action was requid. 

VI.) Field Duplicates: 

The Relative Percent Difference (RPD) was 8.0% for TDS in field duplicate sarnptes GDAHWO2DO3 
and GDAGW02D03 (analyzed in SDG L7310). Since the RPD was within the 30% QC limit for 
water samples. no action was recpmd. 

W.) Overall Assessment of W G e d :  

All laboratory data were acceptable without qualification 



VALIDATA 
Chemical Services, Inc. 

P. 0. Box 930422. Norcross, GA 30093 
(no) 923-3890 
(770) 923-8769 (Fax) 

COMPANY: 
SITE NAME: 
SERVICE ORDER NUMBER 
CONTRACTED LAB: 
QAIQC LEVEL: 
EPA METHOD: 
VALIDATION GUIDEUNES: 

SAMPLE MATRIX 
TYPES OF r n Y S E s :  

DATA VALIDATION SUMMARY 
REPORT 

W d A U e n  & Hoshall 
Charleston Navel Base, Zone A 
0078 
Lockheed Analytical Senices 
P A  Level IU 
EPA SOW 3/90 
U S P A  CLP Nmod F m t i o d  Guidelines for Orgmic ma 
Review, 1994; CEEPA C '  Nafrafronal Fmtionul GuiakZinesfor 
Inorganic &&a Review, 1994 
water 
Volatile Organics, Semivolatile Organics, PesticidedPCB's, 
Total Metals and Cyanide, Hexavalent Chromium Chlorides, 
SulfBte, TDS 

SDG NUMl3EFt L73 10 (Level m) 

Client 
w 
GDAGWO103 
GDAGW00203 
GDAGWOI DO3 
GDAGWO2DO3* 
GDATWO2W3 
GDAGWOO 103MS 
GDAGWOO103MSD 

Lab 
Sample # 
L73 10-5 
L7310-11. 
L73 10-8 
L7310-14 
L7310-17 
L73 10-5MS 
L73 10-5MSD 

IYhDix 
Water 
Water 
Water 
Water 
Water 
Wata 
water 

Volatile Metals/ 
_Orpanac;s 

X 
- 

X 
X X 
X X 
X X 
X 
+ 
+ 

Client Lab Hexavalent 
M w Matrix Chromxumc=t.lloride Sulfate rn 
GDAGWOO 103 L73 10-5 Water X X X X 
GDAGW00203 L7310-11 Water X X X X 
GDAGWOlD03 L73 10-8 Water X X X X 
GDAGWOZD03* L7310-14 Water X X X X 

* - Corresponding field duplicate sample GDAHWO2DO3 was analyzed in SDG L7309. 

T = TRIP BLANK 



DATA m S ) :  Amy L. Hogan, Mavin L. Smith, Jean M Delashrnit 
..\ - .. 

1- 

/-, . I ' 

RELEASE S I G N A r n .  
, -/:<d; L.& >- 

LC L.-  .- ' 



Data Q u a N k  Defmitions 

J - The association numerical value is an estimated quantity. 

R - The data are unusable (the compoundkmaiyte may or may not be 
present). Fksampling and reanalysis are necessary for verification 

U - The compomd/analyte was analyzd for, but not detected. The 
associated numerical value is the sample quantitation limit. 

UJ - The cornpound~dyte was analyzed for, but not detected. The sample 
quantitation limit is an estimated quantity. 



DATA QUAL3FICATION SUMMARY 

Lockheed Analytical Services - L7310 CL9 Organics and Inorganics 

VOLA TILE ORGANICS 

1.) Holding Tunes: 

All Holding Tie criteria were met, so no action was taken 

. GC/MS Tuning 

AIl GClMS Tuning criteria were met, so no action was requid. 

IU.) Calibration: 

htial Calibration: 

The Percent Relative Standard Deviations (YaRSD's) exceeded the 30% QC limit for the standards 
analyzed on 6/25/% for the following compounds: 

These compounds were not detected in the associated samples, so no action was required. 

Continuing Calibration: 

The Percent Differences (YaD's) e x d e d  the 25% QC S i t  for the standard analyzed on 6/28/96 at 
16: 10 for the following compounds: 

chloromethane 
bromomethane 
chloroethane 
2- hexanone 

The results for these compounds in the all samples in this SDG, which consisted entirely of 
nondetects. were flagged as estimated 0. 



rv.) Blanks: 

Method BIanks: 

Bromomethane. 2-butanone, 4-rnethyl-2-pentanone, 2-hexanone and 1.1,2.2-tetrachloro&hane were 
detected at 3.0 ug/L, 3.5 ug& 2.5 ug/L, 3.0 ug/L and 1.4 ug/L, respectively, in method blank 
MB38514. These compounds were not detected in the associated sampies, so no action was mprd 

Trip Blank. 

There were no positive detections in the trip blank in this SDG. No action was necessary. 

There were no TIC'S detected in the method or trip blanks. No action was required 

V.) Surrogate Recoveries: 

All Surrogate Recovery criteria were met, so no adon  was necessary. 

VT.) Laboratory Con~~ol Samples (LCS): 

One LCS was analyzed with this SDG. All criteria were met. No action was required. 

. Matrix Spike / Matrix Spike Duplicate (JvE3 / MSD): 

AIl MS 1 MSD criteria were met. No action was requrd 

W.) Field Duplicates: 

Thm were no calculable Relative Percent Differences (RPD's) for field duplicate samples 
GDAGW02D03 and GDAHWO2DO3 (analyzed in SDG L7309). No action was required 

IX) Internal Standards Performance (ISTD): 

All Internal Standards Performance criteria were met, so no action was taken 

X) TCL Compound Identification: 

All TCL Compound Identification criteria were met, so no action was taken 

XI.) Compound Quantitation and Reported Contract F k p i d  Quamitation Limits (CRQL's): 

All CRQL criteria were met, so no action was necessary. 

XII.) Tentatively Identified Compounds (TICS): 

All TIC Identification criteria were met, so no action was required 



XIII.) System Performance: 

All System Performance criteria were met. No action was taken. 

XN.) Overall Assessment of DatdGeneral: 

All laboratory data were acceptab1e with qualifications. 

TOTAL METALS AND CYANIDE 

I.) Holding Times: 

All Holding Time criteria were met, so no action was taken. 

II.) Calibration: 

Initial Calibration: 

AlI Initial Calibration criteria were met so no action was necessary. 

Continuing Calibration Verification (CCV): 

All Continuing Calibration criteria were met, so no action was mpmd. 

The following blank results represent the highest detections associated with the samples and were used 
for data qualification: 

Blank 
m 
CCBl 
PBW 
CCB6 
c m  
PBW 
CCB5 

Analvte Action J eve1 
cadmium 3.2 ug/L 16.0 ugk 
iron 3 1.2 ug/L 156 ugL 
magnesium 86.3 u@ 432 u& 
manganese 2.20 ugL 11.0 ug/L 
zinc 5.01 u& 25.1 ug/L 
tin 17.4 ug/L 87.0 L@L 

CCB = Continuing Calibration Blank, PBW = Preparation Blank (Water) 

All results greater than the D L  but less than 5X the blank amount (Action Level, u g L  for water 
samples) for which the contaminated blank was an associated caiibration or preparation blank were 
flagged as undetected (U). 

The following analytes had negative results with absolute values greater than the IDL: 



Blank - Analvte - el 
CCB5 potassium -1751 ug/L 8760 I.@L 
C17B4 sodium -364 ug/L. 1820 U@ 

All associated sample results were greater than 5X the absolute value of the negative blank resdt. No 
action was required 

PI.) ICP Interference Check Sample Results: 

A1 Percent Recovery criteria were met, so no action was taken 

Zinc (7 u&) was detected in ICS Solution A at a concadration grater than the IDL. This analyte 
should not be present Additionally, negative results were observed for cobalt (-14 ug/L), manganese 
(-5 ugfL), sodium (-825 ug/L) and vanadium (-7 ugIL) in ICS Solution A at absolute concentrations 
greater than the IDL. Since neither aluminum, calciw iron nor magnesium was present in the 
associated samples at a concentration coqmable to or greater than the amount in Solution k no 
action was required. 

V.) ICP Serial Diluiion Analysis: 

No Serial Dilution Analysis was performed No action was taka 

W.) Laboratory Control Samples (LCS): 

All LCS Recovery criteria were met. No action was required. 

VII.) Duplicate Sarrrple Analysis: 

Duplicate Sample Analysis was not performed in this SDG. No action was taken. 

VIII.) Matrix Spike Recoveries (MS): 

MS Analysis was not performed in this SDG. No action was required. 

IX) Field DupIicates: 

The calculabIe Relative Percent Differences (RPD's) for the field duplicate samples were: 

Analvte 
barium 
calcium 
cobalt 
iron 
magnesium 
manganese 
potassium 
sodium 



All RPD's were within the 300/0 QC limit for water samples, so no action was necessary. 

X) Graphite Furnace Atomic Absorption QC (GFAA): 

All Graphite Fumace analyses criteria were met. No action was recpkd 

XI.) Sample Result, Calculatioflianscription Verification: 

All criteria were met. No action was necessary. 

XII.) Quarterly V&cation of Instrumental Parameters: 

All criteria were met, so no action was mken. 

XCU.) Overall Assessment of WGeneral: 

AIl laboratory data were acceptable with quhfications. 

HEXA VALENT CHROMTUM 

I.) fTo ld ingTi :  

AII Holding T i e  criteria were met, so no action was taken 

n.) Calibration: 

All Initial and Continuing Calibration criteria were met, so no action was taken 

ID.) Blanks: 

Method Blank: 

Hexavalent chromium was not detected in the method blank No action was necessary. 

N.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were mef so no action was necessary. 

V.) Duplicate Sample Analysis: 

No Duplicate Sample Analysis was performed in this SDG. No action was required 

VI.) Mabix Spike / Matrix Spike Duplicates (MS / MSD): 

No MS / MSD analyses were performed in this SDG. No action was necessary. 



W.) Field Duplicates: 

The Relative Percent Difference (RPD) for hexavalent chromium in field duplicate samples 
GDAGW02D03 and GDAHW02D03 (analyzed in SDG L7309) was not calculable. No action was taken. 

VIII.) Overall Assessment of WGeneral: 

All laboratory data were acceptable without qualification. 

SULFATE 

I.) HoldIng T'mes: 

All Holding Time criteria were met, so no action was taken. 

II.) Calibration: 

All Initial and Continuing Calibration criteria were met, so no action was taken 

Iu.) Blanks: 

Method Blanks: 

Sulfate was detected at 1.02 mg/L in prepation blank PB625EC. Since there were no positive results 
less than 5X the blank amount in the associated samples, no action was taken 

W.) Laboratory Check Samples (LCS): 

All LCS Percent Rtxovery criteria were met, so no action was necessary. 

V.) Matrix Spike / Matrix Spike Duplicates (MS /.MSD): 

MS / MSD analyses were not p e r f o d  for this fraction. No action was required 

VI.) Field Duplicates: 

The Relative Percent Difference (RPD) was 8.5% for sulfate in fidd duplicate samples 
GDAGW02DO3 and GDAHWOZD03 (anal- in SDG L7309). Since this RPD was within the 300/0 
QC Iimit for water samples, no action was taken. 

W.) O v d l  Assessment of W G e n d :  

All laboratory data were acceptable without qualification. 



L) Holding TI: 

All Holding Time criteria were met, so no action was tzkm 

II.) Calibration: 

AlI  Initial and Continuing CaIibration criteria were met, so no action was taken. 

III.) BIanks: 

Chlorides were not detected in the method blanks. No action was necessary. 

IV.) Laboratory Check Samples (LCS): 

All LCS Pacent Recovery criteria were met, so no action was necessary. 

V.) Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

MS / MSD analyses were not performed in th is SDG fraction No action was r e q W  

VI.) Field Duplicates: 

n e  Relative Percent Diffierence (RPD) was 4.6% for chlorides in field duplicate samples 
GDAGWO2DO3 and GDAHWO2W3 (analyzed in SDG L7309). Since this RPD was within the 30% 
QC limit for water samples, no action was necessary. 

VII.) Overall Assessment of DatdGeneral: 

All laboratory data were acceptable without qualification. 

TOTAL DISSOL V W  SOLIDS (TTE,) 

L) Holding Times: 

All Holding Time criteria were met, so no ation was taken. 

. Calibration: 

All InitiaI and Continuing Calibration criteria were met, so no action was taken. 

la.) Blanks: 

Method Blanks: 

TDS was not detected in the method blanks. No action was necessary. 



rV.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Matrix Spike / Matrix Spike Duplicates (MS / MSD): 

No MS / MSD analyses w e  performed in this SDG fraction. No action was required. 

VI.) Field Duplicates: 

The Relative Percent Difference (RPD) was 8.W for TDS in field Nlicate samples GDAGW02D03 
and GDAHWO2D03 (analyzed in SDG L7309). Since the RPD was within the 30% QC limit for 
water samples, no action was required. 

VII.) Overail Assessment of DataGend: 

All laboratory data were acceptable without qualification. 



VALIDATA 
ChemicaI Services, Inc. 

P. 0. Box 930422. Norcross, GA 30093 
(770) 923-3890 
(770) 923-8769 (Fax) 

COMPANY: 
SrTE NAME: 
SERVICE ORDER NUMBER 
c0mCTED LAB: 
QNQC L;EVEL: 
EPA METHOD: 
VALIDATION mw: 

SAMPLE MA= 
TYPES OF ANALYSES: 

DATA VALIDATION ;mTMMARY 
REPORT 

~ d / A U e n  & HoshalI 
Charleston Navel Base, Zone A 
0080 
Lockheed Analytical Services 
EPA Level III 
EPA SOW 3/90 
USEPA CLP National Functorial Guidelines for @mic BQ 
Review, f 994; mEPA CLP Ndiond Fmtional GuideIines for 
Inorganic M a  Review, 1994 
Water 
Volatile Organics, Total Metals and Cyanide, Hexavalent 
Chromium, Chlorides, Sulfate, TDS 

SDG NUMBER L73 17 (Level TTT) 

SAMPLES: 

Client 
Sample # 
GDAGW00303 
GDAGW03D03 
GDATW00303 
GDAGWO3D03MS 
GDAGWO3DO3MD 
GDAGWO3W3MSD 

Lab 
Samale # Matrix 
L73 17-8 Water 
L7317-11 Water 
L73 1 7-5 Water 
~ 7 3  17- 1 1 Water 
L73 17- 1 1 MD Water 
L73 17-1 1MSD Water 

Volatile Metals/ 

Client Lab Hexavalent 
Sample # Saripie # M a t r i x C h r o r m u m M  Sutfate I]B>S 
GDAGWOO303 L73 1 7-8 Water X X X X 
GDAGWO3 DO3 L7317-11 Water X X X X 

+ = Non-billable Quality Control Sample, MD = MATRIX DUPLICATE, I'd3 = MATRIX SPIKE, 
MSD = MATRIX SPIKE DUPLICATE. T = TRIP BLANK 

DATA REVEWER@): Amy L. Hogan, Marvin L. Smith, Jean M, Delashmit 
,-. 



Data Qual%er Def~t ions  

J - The association numerical value is an estimated quantity. 

R - The data are unusable (the compoundlanalyte may or may not be 
present). Resampling and reanalysis are necessary for verification 

U - The compodanalyte was analyzed for, but not detected. The 
associated numerical value is the sample quantibtion limit. 

UJ - 'The c o m p o d d y t e  was analyzed for, but not detected. The sample 
quantitation Iimit is an estimated quantity. 



DATA QUMCATION SUMMARY 

Lockheed Analytical Senices - L7317 CLS Organics and Inorganics 

SAMPLES: GDAGW00303, GDAGWO3D03, GDATW00303, GDAGWO3W3MS1 
GDAGWO3DO3MD, GDAGWO3D03MSD 

VOLA TILE ORGANICS 

I.) H o l d r n g T i :  

,411 Holding Time criteria were met, so no action was taken. 

TI.) GC/MS TLming 

AII GUMS Turing criteria were met, so no action was required 

Ill.) Calibration: 

Initial Calibration: 

The Percent Relative Standard Deviations (?!aRSD's) exceeded the 30% QC limit for the standards 
analqzed on 6/25/96 for the following compounds: 

These compounds were not detected in the associated samples. so no action was required 

Continuing Calibration: 

The Percent Differences (YoD's) exceeded the 25% QC limit for the standard d y z e d  on 6/28/96 at 
16: 10 for the following compounds: 

The results for these compounds in associated sample GDAGW00303, which consisted entirely of 
non-detects, were flagged as estimated 0. 

The Percent Differences ( W ' s )  exceded the 25% QC limit for the standards analyzed on 61301% at 



1 1 :43 for the following compounds: 

The results for these compounds in associated sample GDAGWO3D03, which consisted entirely of 
non-detects, were flagged as estimated 0. 

IV.) Blanks: 

Method Blanks: 

Methylene chloride was detected at 4.0 ug/L in method blank VBLK38562. There were no positive 
results for this compomd in the associated sampIes, so no action was requued. 

Trip Blank: 

There w e  no positive detections in the trip blank in this SDG. No action was necessary. 

TIC'S: 

There were no TIC'S detected in the method or trip blanks. No action was required 

V.) Surrogate Recoveries: 

All Surrogate Recovery criteria were met, so no action was necessary. 

VI.) Laboratory Control Samples (LCS): 

One LCS was analyzed with this SDG. All criteria  we^^ met No action was required. 

W.) Matrix Spike / Mah-k Spike Duplicate (MS / MSD): 

All I\/IS / MSD criteria were met. No action was rqured. 

W.) FieId Duplicates: 

There were no field duplicate samples in this SDG. No action was required 

IX) Internal Standards Performance (KID): 

All Internal Standards Performance criteria were met, so no action was taken 

X) TCL Compound Identif~cation: 

All TCL Compound IdenM~cation criteria were met, so no action was taken 



XI.) Compound Quantitation and Reported Conlmct Requrred Quintitation Limits (CRQL's): 

All CRQL criteria ume met so no action was necessary. 

XU.) Tentatively Identified Corrpunds (TIC'S): 

All TIC Identification criteria were met, so no action was required 

m.) System Pdormance: 

All System Performance criteria were met. No action was taken. 

XN.) Overall Assessment of DatalGeneral: 

All laboratory data were acceptable with qualifications. 

TOTAL METALS AND CYANZDE 

I.) Holding Ties: 

All Holding Time criteria were met, so no action was taken. 

II.) Calibration: 

Initial Calibration: 

All Initial Calibration criteria were met, so no action was necessary. 

Continuing Calibration Verif~cation (CCV): 

All Continuing Calibration criteria were met, so no action was required. 

HI.) Blanks: 

The following blank results represent the highest detections associated with the samples and were used 
for data qualification: 

Blank 
Tvaem)# Analvte m n Level 
CCBl cadmium 3.2 u g L  16.0 ug/L 
PBW iron 31.2 ug/L 156 ug/L 
CCB6 magnesium 86.3 ug/L 432 ug/L 
CCB4 manganese 2.20 ug1L 11.0 ug/L 
PBW zinc 5.01 uj$L 25.1 ug/L 
CCB5 tin 17.4 u& 87.0 ug/L 

CCB = Continuing Calibration Blank, PBW = Prepration Blank (Water) 



All results greater tbm the IDL brrt less than 5X the blank amount (Action Level, ug/L for water 
samples) for which the contaminated blank was an associated calibration or preparation blank were 
flagged as undetected (U). 

The following analytes had negative results with absolute values greater tban the DL: 

Blank 
TvPem)# - - hon Level 
CCB5 potassium -1751 ug/L 8760 ug/L 
CCl34 sodium - 3 H  ug/L 1820 ug/L 

The associated sample d t s  were greater than 5X the absolute value of the negative blank results. 
No action was mpred- 

IV.) ICP Interference Check Sample Results: 

AlI Percent Recovery criteria were met, so no action was taken. 

Zinc (7 ug/L) was detected in ICS Solution A at a concdxhon greater than the IDL. This analyte 
should not be present. Additionally, negative results were observed for cobalt (-14 ug/L), manganese 
(-5 ug/L), sodium (-825 qjL) and vanadium (-7 @) in ICS Solution A at absoluie co~lcentrations 
greater than the IDL. Since neither a l e u r n ,  calcium, iron nor magnesium was present in the 
associated samples at a c o n d o n  corrrparable to or greater than the amount in Sollrtion A. no 
action was required 

V.) ICP Serial Dilution Analysis: 

The Percent Differences (YaD's) exceeded the 10% QC limit for sample GDAGW03D03L for calcium 
(12.7%) and manganese (13.6%). All associated positive sample results for these analytes were 
flagged as estimated (J). 

VI.) Laboratory Control Sarnples (LCS): 

All LCS Recovery criteria were met. No action was r e q d  

W.) Duplicate Sample Analysis: 

The Relative Percent Difference (RPD) exceeded the 20% QC limit for water samples for sample 
GDAGW03D03MD for silver (39.2%). All non-detect results for this analyte in the associated 
samples were flagged as estimated o. 
WI.) Matrix Spike Recoveries: 

The Percent Recoveries (YaR's) were below the 75-125% QC limit in sample GDAGWO3D03MS for 
arsenic (O.OO/o), selenium (O.W), silver (71.9%) and thallium (34.W). All nondetect results for silver 
and thdliurn were flagged as estimated (UJ). The positive results for arsenic and selenium were 
flagged as eseimated (J) and the non-detects were rejected (R), since their Yfls were less than 30%. 



IX) Field Duplicates: 

There were no field duplicate samples in this SDG. No action was necessary. 

X) Graphite Furnace Atomic Absorption QC (GFAA): 

All Graphite Fumace analyses criteria were met. No action was rqmd 

XI.) Sample Result, Calcutatioflranscription Verification: 

Nl criteria were met. No action was necessary. 

XII.) Quarterly Verification of Instrumental Rimmeters: 

All criteria were met, so no action was taken. 

XIII.) Overall Assessment ofData/Genneral: 

The non-detect results for arsenic in sample GDAGWO3D03 and selenium in samples GDAGW003303 
and GDAGW03D03 were rejected because of MS recoveries of less than 3M. All other laboratory 
data were acceptable with qualifications. 

NEXA VALENT c m o m  
I.) Holding Times: 

All Hblding Time criteria were met so no action was taken. 

II.) Calibration: 

All Initial and Continuing Calibration criteria were met, so no action was taken. 

m.) Blanks: 

Method Blank: 

Hexavaient chmiurn was not detected in the method blank. No action was necessary. 

PI.) Laboratory Check Samples (LCS): 

All LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Duplicate Sample Analysis: 

No Duplicate Sample Analysis was performed in this SDG. No action was required 



VI.) Matrix Spike / Matrix Spike Duplicates @!IS 1 MSD): 

No MS I MSD analyses were performed in this SDG. No action was necessary. 

VII.) Field DupIicates: 

There were no field duplicate samples in this SDG. No adon was taken. 

W.) Overall Assessment of DatatGeneral: 

All laboratory data were acceptable without qualification. 

SULFATE 

I.) Holding Tunes: 

All Holding T i e  criteria were met, so no action was taken. 

II.) Calibration: 

All Initial and Continuing Calibration criteria were met, so no action was taken 

In.) Blanks: 

Method Blanks: 

Sulfate was detected at 1.02 mg1L in prepmition blank PB625EC. Since there were no positive results 
less than 5X the blank amount in the associated samples, no action was taken 

IV.) Laboratory Check Samples (LCS): 

A11 LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Matrix Spike 1 Matrix Spike Duplicates (MS 1 MD): 

No MS / MSD analyses were performed for this &tion No action was required 

VI.) Field Duplicates: 

There were no field duplicate samples in this SDG. No action was taken. 

W.) Overall Assessment of WGeneral: 

All laboratory data were acceptable without qualification. 



Cr-ILORIDES 

I.) Holding Times: 

All Holding Time criteria were met, so no action was taken 

. Calibration: 

All Initial and Continuing Calibration criteria wae met, so no action was taken. 

m.) Blanks: 

Method Blanks: 

There were no positive detections in the method blanks. No act-ion was necessary. 

N.) Laboratory Check Samples (LCS): 

All LCS Percent h v e r y  criteria were met, so no action was necessary. 

V.) Matrix Spike I Matrix Spike Duplicates (MS 1 m): 
No MS / MSD analyses were performed in this SDG M o n .  No action was required. 

VI.) Field Duplicates: 

There were no field duplicate samples in this S l X .  No action was necessary. 

W.) Overall Assessment of DataK3eneral: 

All laboratory data were acceptable withoM qualification. 

TOTAL DISSOL VED SOLILX (iTS) 

I.) Holding Times: 

All Holding T i e  criteria were met, so no action was taken 

II.) Calibration: 

Al.1 Initial and Continuing Calibration criteria were met, so no action was taken. 

Dl.) Blanks: 

Method Blanks: 

There were no positive detections in the method blanks. No action was necessary. 

7 



IV.) Laboratory Check Samples (LCS): 

AII LCS Percent Recovery criteria were met, so no action was necessary. 

V.) Matrix Spike / Matrix Spike Duplicates @IS / MSD): 

No MS / MSD analyses were performed in this SDG fraction. No action was required. 

VI.) Field Duplicates: 

There were no field duplicate samples in this SIDG. No action was requrred. 

W.) Overall Assessment of WGeneral: 

A1 laboratory data were acceptable without ~ i w t i o n .  



VALIDATA 
Chemical Services, Inc. 

(770) 923-3890 
P. 0. Box 930422, Norcross, GA 30093 (770) 923-8769 (Fax) 

DATA VALIDATION SUMMARY 
REPORT 

COMPANY: 
SITE NAME: 
SERVICE ORDER I'IuMBER: 
CONTWCIED LAB: 
QA/Qc m: 
EPA METHOD: 
VALIDATION G U D ) m :  

SAMPLE MATRM: 
TYPES OF ANALYSES: 

EmdellAllen & %shall 
Charleston Navel Base, Zone A 
0085 
Lockheed Analytical Services 
EPA Level ID 
EPA sow 3/90 
USEPA CLP National Fmtionul Gui&Zines for Organic Data 
Review, 1994; U S P A  CLPNational F w t i o d  Guidelines for 
Inorganic &a Review, 1994 
water 
Volatile Organics,Total Metals 

SDG NUMBER L7335 (Level III) 

Client Lab 
M w Matruc 
505GWOO 103 L73354 Water 
506GWOO103 L7335-7 Water 
505TWOO 103 L7335-1 Water 

Volatile Total 
Qum= w 

X X 
X X 
X 

DATA REVIEWER(S): Amy L. Hogan, Marvin L. Smith, Jean M Delashrnit 
,.\ 

' ; 

. - . .  , RELEASE SIGNATURE: if: -- , ,LL, J 'c. .; ,.;i : 7 



Data Quahfier Definitions 

J - The association numerical value is an estimated quantity. 

R - The data are unusabIe (the compound.analyte may or may not be 
present). Resampling and m y s i s  are necessary for verification. 

U - The compound/analyte was ad@ for, but not detected The 
associated numerical value is the sample quantitation limit. 

UJ - The compoundjanalyte was anal@ for, but not detected. The sample 
quantitation limit is an estimated quantity. 



DATA QUALIFICATION SUMMARY 

hkheec l  Inc. - L7335 CLP Organic and Inorganic Analyses 

SAMPLES: 505GW00103, 506GW00103, SOSTWOO103 

I.) Holding Ti: 

All HoIding Time criteria were met, so no action was taken 

All GCMS Tuning criteria w e  met, so no action was re@ 

m.) Calibration: 

Initial Calibration: 

The Percent Relative Standard Deviations (YkRSD's) exceeded the 30% QC limit for the standards 
analyzed on 6/25/96 for the following compounds: 

These compounds were not detected in the associated samples. so no action was reqwed. 

Continuing Calibration: 

The Percent Differences (YaD's) exceeded the 25% QC Iimit for the standard analyzed on 6/30/96 at 
1 1 :43 for the following compounds: 

The results for these compounds in associated samples 505GW00103 and 506GWQ0103. which 
consisted entirely of non-detects, were flagged as estimated 0. 



TV.) Blanks: 

Method Blank: 

MethyIene chloride was detected at 4.0 uglL in water metbod blank VBIX38562. This conpmd 
was not detected in the associated samples, so no action was necessary. 

Trip Blank: 

There were no positive detections in the trip blank in this SDG. No action was required. 

Tic's: 

ALI TIC criteria were met, so no action was taken. 

V.) Smogate Recoveries: 

All Surrogate Recovery criteria were rnet. No action was required 

VI.) Laboratory Control Samples (LCS): 

One LCS was analyzed with this SDG. All criteria were met. No action was necessary. 

W.) hbrix Spike / Matrix Spike Duplicate (MS / MSD): 

No MS / MSD analyses were performed in this SDG. No action was taken. 

VIII.) Field Duplicates: 

There were no field duplicate samples in this SDG. No action was r e q ~ ~ A  

IX) Internal Standards Perfoman= (TSTD): 

All ISTD criteria were met. No action was necessary. 

X) TCL Compound Identification: 

All TCL Compound Identification criteria were met, so no action was taken. 

XI.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL's): 

AII CRQL criteria wae met, so no action was necessary. 

XII.) Tentatively Identified Compounds (TIC'S): 

AIl TIC Identification criteria were rnet, so no action was r e q d  



XIII.) System Paformance: 

All System Performance criteria were met. No action was taken 

XN.) Overall Assessment of Data.General: 

All laboratory data were acceptable with qualifications. 

TOTAL METALS 

I.) Holding Times: 

All Holding Time criteria were met, so no action was taken 

II.) Calibration: 

All Initial and Continuing Calibration criteria were met, so no d o n  was necessary. 

rn.) Blanks: 

The following blank r d t s  represent the highest detections associated with the samples and were used 
for data qualification: 

Blanlc 
m f!ll&Q h!k~Jh& Action J eve1 
CCB5 al~uninum 50.1 ug/L 250 ugk 
ICB calcium 21.1 ugfl. 106 ugL 
CCl35 cobalt 6.80 ug/L 34.0 u@ 
CCB5 manganese 3.60 ug/L 18.0 ugk 
PBW zinc 8.36 ug/L 41.8 ugk 
CCBl tin 18.2 ug& 91.0 ugk 

CCB = Continuing Calibration Blank, TCB = Initial Calibration Blank, PBW = Preparation Blank (Water) 

All results greater than the D L  but less than 5X the blank amount (Action Level, ug/L for water 
samples) for which the contamhated blank was an associated calibration or preparation blank were 
flagged as undetected 0. 

TV.) ICP Lnterference Check Sample Results: 

All Pacent Recovery criteria were met, so no action was taken 

The following analytes were present in ICS Solution A at concentrations grater than the DL: 

W P F  
zinc 



These analyes should not be present. Additionally, negative remits were observed for cobalt (-10 ug/L). 
mangmese (-4 ua), nickel (-19 ug/L), sodium (-427 ug/L) and tin (-16 ugE) in ICS Solution A at 
absolute concentrations greater than the IDL. Since neither a l h  calcium, iron nor magnesium was 
present in the associated samples at a concentration comparable to or greater than the amount in ICS 
Solution A, no action was requid. 

V.) ICP Serial Dilution Analysis: 

AII Serial Dilution Analysis criteria were met. No action was req& 

VI.) Laboratory Control Samples (LCS): 

All LCS Recovery criteria were met. No action was requid. 

) Duplicate Sample Analysis: 

No Duplicate Sample Analysis was performed in this SDG. No actiori was necessary. 

Vm.) hWk Spike Analysis (MS): 

No MS analysis was paformed in hs SDG. No action was taken. 

IX) Field Duplicates: 

There were no field duplicate samples in this SDG. No action was rqurd. 

X) Graphite Furnace Atomic Absorption QC (GFAA): 

All GFAA criteria were met. No action was required. 

XI.) Sample Result, C a l c u l a t i o f l ~ p t i o n  Verification: 

All criteria were met, so no action was necessary. 

XU.) Quarterly Verification of hstnmmtal Parameters: 

All criteria were met. so no action was taken. 

XEI.) 0veral.l Assessment of DatdGeneral: 

AII laboratory data were acceptable with qudifications. 



VALIDATA 
Chemical Services, Inc. 

P. 0. Box 930422, Norcross, GA 30093 
(770) 923-3890 
(770) 923-8769 (Fax) 

COMPANY: 
SITE NAME: 
SERVICE ORDER NUMBER: 
CONTRACTED ME!: 
QAIQc LEVEL: 
EPA METHOD: 
VALIDATION GulDELmEs: 

SAMPLE MATRD(: 
TYPES OF ANALYSES: 

SDG NUMBER 

SAMPLES: 

Client 
Sample # 
039GW0060A 
039GW0070A 
039GW008OA 
039TW0060A 
039GW0070AMS 
039GW0070AMSD 

DATA VALIDATION SUMMARY 
REPORT 

EnsafdAlIen & Hoshall 
Charleston Navel Base, Zone A 
0084 
L€xkheed Analytical Services 
EPA Level III 
P A  SOW 3-90 
USEPA CLP Narional Fulzctioncn' Guidelines for Orgcmic Lbta 
Review, 1994 
Water 
Volatile Organics 

Lab 
w 
L7560-7 
L7560- 1 
L7560-4 
L7560-10 
40131MS 
40131h4SD 

Matrix 
Water 
Water 
Water 
water 
water 
water 

-+ = Non-billable Quality Control Sample 

MS 1 M D  = MATRIX SPIKE / M A W X  SPIKE DUPLJCATE, T = TRlP BLANK 

DATA REVIEWER(S): Linda H Liy Marvin L. Smith, Jean M Delashrnit 

Volatile 
CXganrcs 

X 
X 
X 
X 
4- 

+ 



Data QLdl£ier Definitions 

J - The association numerical value is an ehnated quantity. 

R - The data are unusable (the c u m p o d d y t e  may or may not be 
present). Resarnpling and reanalysis are necessary for verification 

U - The compoundldyte was analyzed for, but not detected. The 
associated numerical value is the sample qumtitation limit 

UJ - The coqund/analyte was analyzed for. but not detected. The sample 
quantitation limit is an estimated quantity. 



DATA Q U D C A T I O N  SUMMARY 

h k h e e d  Analytical Senices - L7560. CLP Organics 

SAMPLES: 039GWOO6OA, 039GW0070A, 039GW0080A, 039TW0060A, 039GW0070AMS 
039GW007OAMSD 

VOLA TLLE ORGANICS 

I.) Holding T i e s :  

All Holding T i  criteria were met, so no action was taken 

II.) GC/MSTuning 

All GC / IvB Tuning criteria were met, so no action was required 

III.) Calibration: 

Iriitial Calibration: 

All Tnitial Calibration criteria were met, no action was taken. 

Continuing Calibmtion: 

The Percent DiRerences (YDs) exccked the 25% QC limit for the standard d y x d  on 08/12/96 at 1:08 
on instnunent GCMS-I for the following compounds: 

acetone 46.3% 
2-chloroethyl vinyl ether 25.8% 

All positive and non-detect results for these compounds in associated samples 0 3 9 G W W 4  
039C;W0070A and 039GWOOSOA were flagged as estimated (J) and (UJ). 

rv.) Blanks: 

Method Blank: 

Acetone (9.3 u&) and Zbutanone (2.2 ugL)  were detected in method blank 40131MB. Acetone was 
flagged using the trip blank. Since 2-b~rtanone was not detected in the associated samples, no action 
was taken 



Trip Blanks: 

Methylme chloride (1.8 u@), acetone (4.3 u&), I, 1,l-trichlmoethane (2.3 @) were detected in 
trip blank 039TW0060A. Detections of methylene chloride and acetone in a s s o c ~  samples less 
than 10X the blank amounts were flagged as LUI&& (U) with analytical results klow the CRQL 
being replaced with the CRQL. Detections of 1, I,l-trichloroethane in the associated samples less than 
5X the blank amounts were flagged as mhected (U) with analpcal results below the CRQL being 
replaced with the CIZQL. The associated samples mre 039GW0060A, 039GW0070A and 
039GW008OA. 

All TIC criteria were met. No action was myred- 

V.) Surrogate Recoveries: 

AIl Surrogate Recovery criteria were met, so no action was rqukd .  

VI.) Laboratory Con~oI Samples (LCS): 

One LCS was analyzed in this SDG. All Percent Recovery QC limits were met. No action was taken. 

W.) Matrix Spike / Matrix Spike Duplicate (h/ZS / MSD): 

All MS / PI/ISD criteria were met, so no action was taken 

VIII.) Field DupIicates: 

There were no fieId duplicate samples in this SDG. No action was taken. 

IX) Intend Standards Performance (ISTD): 

All Internal Standards Performance criteria were met. so no action was required. 

X) TCL Compound Identification: 

AII TCL Compound Identification criteria were met, so no action was taken 

XI.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL's): 

All CRQL criteria were met, so no action was necessary. 

XII.) Tentatively Identified Compounds (TIC'S): 

All TIC Identification criteria were met, so no action was required. 



XDI.) System Performance: 

All System Performance criteria were met. No action was taken 

XN.) Overall Assessment of WGeneral: 

All laboratory data were acceptable with qualifications. 



Chemical Services, Inc. 

P. 0. Box 930422. Norcross. GA 30093 
(770) 923-3890 
(770) 923-8769 (Fax) 

COMPANY: 
SITE NAME: 
SERVICE ORDER NUMBER 
CONTRACTED JAB: 
QAQC LEVEL: 
EFA METHOD: 
VALIDATION GUIDELDES: 

SAMPLE MA= 
TYPES OF ANALYSES: 

DATA VA.LDATJ:ON SUMMARY 
REPORT 

Em&e/AUen & Hmhll 
Charleston Navel Base, Zone A 
0084 
Lockheed Analytical Savices 
EPA h e 1  111 
EPA SOW 3-90 
USEPA CLP N&.onal Fzautional Gui&lines for Cbgmic l h a  
Review, 1994 
Water 
Volatile Organics 

SDG NUMBER L7570 

SAMPLES: 

Client 
Sample # 
039GW0090A 
039GW0120A 
039GWO 1 OOA 
039TW0090A 
039GW0070AMS 
039GW0070AMSD 

Lab 
w 
L7570- 1 
L7570-4 
L7570-10 
L7570-7 
40131MS 
40131MSD 

m 
Water 
water 
Water 
Water 
wata 
water 

-t = Non-billable Quality Control sample 

MS = MATRIX SPIKE. MSD = MATRTX SPlKE DUPLTCATE, T = TRIP BLANK 

DATA REVIEWER(S): Linda H. Liu, Marvin L. Smith, Jean M Delashmit 

Volatile 



Data Qualifier Definitions 

J - The association numerical value is an estimated qpaniity. 

R - The data are unusable (the compomdfanalyte may or may not be 
present). Resampling and d y s i s  are necessary for verification 

U - The c o q d a n d y t e  was analyzed for, but not detected. The 
associated numerical value is the sample quadtation limit. 

UJ - The cornpomd/analyte was analyzed for, b~ not detected The sample 
quantitation limit is an estimated quantity. 



DATA QUALEICATION SUMMARY 

Lockheed Analytical Services - L7570, CLP Organics 

SAMPLES: 039GW0090A 039GWOlZOA, 039GWOlOoA, 039TW0090A, 039GW0070AMS 
039GW0070AMSD 

VOLA TILE ORGANICS 

I.) Holding Ti: 

All Holding Time criteria were met, so no action was taken. 

II.) GC/MsTuning 

All GC / MS Tuning criteria were met, so no action was required 

ID.) Calibration: 

Initial Calibration: 

All Initial Calibration criteria were met, no action was taken, 

Continuing CaIibration: 

The P a n t  Differences (YaD's) exceeded the 25% QC Iirnit for the standard analyzed on 08/12/96 at 1:08 on 
instrument GCMS-1 for the following. compounds: 

acetone 46.3% 
2-chloroethyl vinyl ether 25.8% 

All positive and nondetect results for these cumpounds in associated samples 039GW0090A, 039GWOlOOA, 
039GW0120A were flagged as estimated (J) and (U3). 

IV.) Blanks: 

Method Blank: 

Acetone (9.3 u a )  and 2-butanone (2.2 ua) were detected in method blank 40131MB. Acetone was 
flagged using the trip blank 2-Butanone was not detected in the associated samples, so no W e r  action was 
taken 

Trip Blank: 

Merhylene chloride (4.2 u&) and acetone (7.3 u@) were detected in trip blank 039TW0090k Detections 



of methy1ene chloride and acetone in the associared samples less than 10X the blank amounts were flagged as 
undetected 0 with analytical results Mow the CRQL being replaced with the CRQL The associated 
samples were 039GW0090k 039GWOlOoA, and 039GW012OA. 

TIC'S: 

AlI TIC criteria were met. No action was required 

V.) Smogate Recoveries: 

All Surrogate Recovery criteria were met, so no action was requtred 

VI.) Laboratory Control Sarnples (LCS): 

One LCS was analyzed in this SDG. All Percent k v e r y  QC limits were met. No action was taken. 

Vn.) Matrix Spike / Matsix Spike D~plicate (MS / MSD): 

WI.) Field Duplicates: 

There were no field dupIicate samples in this SDG. No action was taken. 

IX) Internal Standards Performance (ISTD): 

All I n t d  Standards Performance criteria were met, so no action wds requkd. 

X) TCL Compound Identification: 

All TCL Compound Identification criteria were met, so no action was taken 

X I )  Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL's): 

All CRQL criteria were met, so no action was necessary. 

X11.) Tentatively Identified Compounds (TIC'S): 

All TIC Identification criteria were met, so no action was required. 

XCD.) System Performance: 

All System Performance criteria were met. No action was taken 

XIV.) Overdl Assessment of Data/General: 

AI1 laboratory data were acceptable with qua.Mcations. 



VALIDATA 
Chemical Services, Inc. 

P. 0. Box 930422, Norcross, GA 30093 
(770) 923-3890 
(770) 923-8769 (Fax) 

COMPANY: 
SITE NAME: 
SERVICE 0RDERNUMBm 
CONTRACTED LAB: 
QAQC T;EVEL: 
EPA METHOD: 
VALJDATION GUIDELINES: 

SAMPLE MATTUX 
TYPE OF ANALYSIS: 

DATA VALTDATION SUMMARY 
REPORT 

EnsafklAllen & Hoshall 
Charleston Navel Base, Zone A 
00x4 
Lockheed Analytical Services 
EPA Level IU 
EPA SOW 3-90 
WlPA CLP N..onal Fmtional Guidelines for @mic Data 
Review, 1994 
Water 
Volatile Organics 

SDG NUMBER: L7586 

Client 
Sample # 
039GWOl lOA 
03 9GWO 1 1 OADL 
039GW 12DOA 
039GW12IOA 
039TW12M3A 
039GW0070AMS 
039GW0070AMSD 

Lab 
w 
L7586-4 
L7586-4DL 
L7586-7 
L7586-1 
L75 86- 10 
4013 1hE1 
40131MSD 

Matrix 
water 
Water 
Water 
Water 
Water 
water 
Water 

Volatile 

+ = Non-billable Analysis or Quality Control Sample 

DL = DILUTION ANALYSIS, MS = MATRIX SPIKE, MSD = MATRIX SPIKE DUPLlCATE, 
T=TRIPBLANK 

DATA T S ) :  Linda H Liu, Marvin L. Smith, Jean M Dehhmit 



Data Qualifier Definitions 

J - The association numerical value is an estimated qmt~ty. 

R - The data are unusabie (the coqundlanalyte may or may not be 
present). ResarxspIing arid reanalysis are necessary for verification 

U - The compomdfanalyte was analyzed for. but not detected The 
associated numerical value is the sample quantitation limit. 

UJ - The cornpodadyte  was analyzed for, b& not detected The sample 
quantitation limit is an estimated quantity. 



DATA QUALIFICATION SUMMARY 

Lockheed Analybcal Services - L7586, CLP O r g m h  

SAMPLES: O39GWOllOA,039GWOIlOADL,O39GW12DOA,O39GW12IOA,039TW12WA, 
039GW0070AMS, 03 9GW0070AMSD 

VOLA TILE ORGANICS 

I.) Hoidmg TI: 

All Holding Time criteria were met, so no action was taken. 

All GC / MS Tuning criteria were met, so no action was required 

IU.) Calibration: 

Initial Calibration: 

All Initial Calibration criteria were met, no d o n  was taken 

Continuing Calibration: 

All Continuing Calibration criteria were met, no action was taken 

N.) Blanks: 

Method Blank: 

Acetone was detected 9.5 ug/L in method blank 40177MB. Acetone was flagged using trip blank No 
firha action was taken 

Trip Blank: 

Acetone was detected at 5.4 ug/L in the trip blank Detections of acetone in associated samples less than 
10X the blank amounts were flagged as undetected (U) with analyhcal results below the CRQL being 
replaced with the CRQL. The associated samples were 039GWOllOA, 039GW12DOA, and 039GW12IOA. 

All TIC criteria were met. No action was required. 



V.) Surrogate Recoveries: 

A1 Surrogate Rixovery criteria were met, so no action was required. 

VI.) Iaboratory Corn01 Samples (LCS): 

One LCS was analyzed in this SDG. All Percent Recovery QC limits were met. No action was taken. 

VII.) Matrix Spike / Matrix Spike DupIicate (MS / MSD): 

All MS / MSD criteria were met. No action was taken. 

VIE) Field Duplicates: 

There were no field duplicate samples in this SMS. No action was taken 

Ut) I n t a d  Standards Performance (ISTD): 

All Internal Standards P d m c e  criteria were met, so no action was r e q W  

X) TCL Compomd Identification: 

All TCL C o q d  Identification criteria were met, so no action was taken. 

XI.) Compound Quantitation and Reported Contract Rapred Quantitation Limits (CRQL's): 

The benzene result for sample 039GW0110A was above the imbimeds linear calibration range. ?he 
undiluted value was replaced with the dilukd value for t lns compound with appropriate flagging. 

XII.) Tentatively Identified Compounds (TIC'S): 

AII TIC Identification criteria were met, so no action was required 

XEI.) System Perfixmame: 

AII System Performance criteria were met. No action was taken. 

XW.) Overall Assessment of Data/General: 

All laboratory data were acceptable with qualifications. 



VALIDATA 
Chemical Services, Inc. 

P. 0. Box 930422, Norcross, GA 30093 
(770) 923-3890 
(770) 923-8769 (Fax) 

COMPANY: 
Sl'TE NAME: 
SERWCE ORDER 'NUMBER 
CONTRACTED LAB: 
QA/Qc LE'VE-L: 
EPA METHOD: 
VALIDATION GUIDELDES: 

SAMPLE MA= 
TYPES OF ANALYSES: 

DATA VALJDATTON SUMMARY 
REPORT 

Me/Allen & Hoshall 
Charleston Navel Base, Zone A 
0084 
Lockheed Mytical Senrices 
EPA Level III 
EPA SOW 3-90 
USERA CLP National Fmtional Guicklines for Organic Data 
Review, 1994 
Water 
Volatile Organics 

SDG NIJh4Bm L7633 

SAMPLES: 

Client Lab 
Sample # M Matrix 
039GWO8DOA L7633- 1 Wata 
039TWO8WA L76334 Water 
039GW007OAMS 4013 1MS Wata 
03 9GW007OAMSD 40131hED Water 

+ = Non-billable Quality Control sample 

MS = MATRIX SPIKE, MSD = MATRIX SPIKE DUPLICATE, T = TRIP BLANK 

DATA REVIEWER(S): Linda H Liu Marvin L. Smith Jean M DeIashrnit 

Volatile 



Data QuaMia Demtions 

J - The association numerical value is an estimated quantity. 

R - The data are unusable (the compoundlanalyte may or may not be 
present). Resampling and reanalysis are n- for verification 

U - The compoWanalyte was analyzed for, but not detected The 
associated nmerical value is the sarnple cpmtitation limit 

UJ - The compound/analyte was analyzed for, bw not detected. The sample 
quitntitation limit is an estimated q m t y .  



DATA QUALIFTCATION SUMMARY 

SAMPLES: 039GWO8DOA, 039lW08DOA, 039GWOO70AlQ 039GW0070AMSD 

YOLA TILE ORGANICS 

I.) Holdrng Times: 

All Holding Time criteria were met, so no action was taken 

II.) GC / MS Tuning: 

All GC / MS Thing criteria were met, so no action was rqukd.  

III.) Calibration: 

Initial Calibration: 

All initial Calibration criteria were met, no action was taken. 

Continuing Calibration: 

All Continuing Calibration criteria were met, no action was taken. 

TV.) Blanks: 

Method Blank: 

Acetone (9.5 ugk) was detected in method blank 40 177MB. Shce acetone was not detected in the 
associated sample, no action was taken. 

Trip Blanks: 

Methylene chloride was detected at 2 ug/L in the trip blank. Since methylme chloride was not 
detected in the associated sample, no action was taken. 

TIC'S: 

All TIC criteria were met. No action was required. 



V.) Surrogate Recoveries: 

All Surrogate Recovery criteria were met, so no action was mpred. 

VI.) Laboratory Corn1 !kqles (LCS): 

One LCS was anaI@ in this SDG. All Pacent Recovery QC limits were met. No action was taken. 

W.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 

All MS / MSD criteria were met, no action was taken. 

VOI.) Field DupIicates: 

There were no field duplicate samples in this SDG. No action was taken. 

DL) Jnternal Standards Performance (ISTD): 

AIl Internal Standards Performance criteria were met, so no action was required 

X) TCL Compound Identification: 

All TCL Compound Identification criteria were met, so no action was taken. 

XI.) Compound Quantitation and Reported Contract TCeqW Quantitation Limits (CRQL's): 

4 1  CRQL criteria were met, so no action was necessary. 

) Tentatively Identified Compounds (TIC'S): 

All TIC Identification criteria were met so no action was rapired 

m.) System Performance: 

All System Performance criteria were met. No action was taken. 

XW.) Overall Assessment of DadGeneral: 

All laboratory data were acceptable without qualification. 



Appendix F 

Wildlife Toxicity Data 



Appendix F 
Wildlife Toxicity Data 

Baselina Risk Assessment 
Zone A 

Naval Base Charleston 

Chemical 
Teat 

Species Effect 

svocs 

Anthracene 

Benzolalpyrene 

Bis(2-ethylhexyllphthalate 

Test Type 

Mortality 

Sterility in offspring 

Reproductive 

Mortality 

Mortality 

Reproductive effects 

Reproductive effects 

Reproductive effects 

Reproductive effects 

Reproductive effects 

Reproductive effects 

Mortality 

Reproductive effects 

Reproductive effects 

Reproductive effects 

Reproductive effects 

Reproductive effects 

Mortality 

Mortality 

Oral LDsO 
(mglkglBW) Duration 

Mousa 

Rat 

Rat 

Rodents 

Rat 

Rat 

Rat 

Rat 

Rat 

Rat 

Rat 

Mouse 

Mouse 

Mouse 

Mouse 

Mouse 

Mouse 

Rabbit 

Guinea pig 

17000 

50 

30600 

30000 

34000 

26000 

LOAEL 
(mglkgBWlday1 

Oral 

Oral (chronic) 

Oral (chronic) 

Single era[ dose 

Oral 

0 ral 

Oral 

0 ral 

Oral 

Oral 

Oral 

Oral 

Oral 

Oral 

Oral 

Oral 

Oral 

Oral 

Oral 

Reference, 

NR 

Pregnancy 

3.5 months 

NR 

N R 

NR 

N R 

NR 

NR 

NR 

N R 

N R 

NR 

NR 

NR 

N R 

NR 

N R 

NR 

40 

50 

7140 

3 5 

6000 

17200 

I0000 

9766 

78880 

4200 

60 

1000 

2040 

RTECS, 1993  

USEPA, 1 9 8 4  

USEPA, 1984 

Eisler, 1987  

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993  

RTECS. 1993  

RTECS, 1993 

RTECS, 1993  

RTECS, 1993  

RTECS, 1993 

RTECS, 1993 

RTECS, 1993  

RTECS, 1993  

RTECS, 1993 

RTECS, 1993 

RTECS. 1993  



Appendix F 
Wildlife Toxicity Data 

Baseline RIsk Assessment 
Zone A 

Chemical 

Bis(2-ethylhexyl)phthalate) 

(Continued) 

Butylbenzylphthalate 

1.4-Dichlorobenzene 

Di-n-butylphthalate 

Oral LDBO 
(rngfkglsW1 

800 

2330 

41 70 

1 3750 

500 

2950 

2830 

Test 
Species 

Guinea pig 

Mammal 

Mammal 

Mouse 

Mouse 

Rat 

Rat 

Rat 

Rat 

Rat 

Mouse 

Guinea Pig 

Rat 

Rat 

Rat 

Mouse 

Rabbit 

Rat 

LOAEL 
[mgkgBWlday) 

20000 

20000 

509000 

125 

2 1000 

1 6400 

16400 

4900 

7500 

10000 

125 ---- 

600 

Reference 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 and 
NIOSH, 1985 

RTECS, 1993 

RTECS, f 994 

RTECS, 1994 

RTECS, 1994 

RTECS, 1994 

RTECS, 1994 

RTECS, 1994 

RTECS, 1994 

RTECS. 1994 

RTECS, 1994 

RTECS, 1994 . 

RTECS, 1994 

RTECS, 1994 

ATSDR, 1989 

IRIS, 1991 

Charleston 

Effect 

Reproductive effects 

Reproductive effects 

Reproductive effects 

Mortality 

Renal effects 

Mortality 

Reproductive effects 

Reproductive effects 

Reproductive effects 

Reproductive effects 

Mortality 

Mortality 

Mortality 

Reproductive effects 

Reproductive effects 

Mortality 

Mortality 

Reproductive 

Mortality 

Test Type 

Oral 

Oral 

Oral 

Single oral dose 

Oral [subchronic) 

Oral 

Oral 

Oral 

Oral 

Oral 

Oral 

Oral 

Oral 

Oral 

Oral 

Oral 

Oral 

Oral (subchronicl 

Naval Base 

Duration 

NR 

NR 

NR 

23 weeks 

NR 

NR 

NR 

N R 

NR 

NR 

NR 

N R 

NR 

N R 

NR 

N R 

48 days 





Appendix F 
Wildlife Toxicity Data 

Baeellne Risk Assessment 
Zone A 

Chemical 

Aroclor 1254 

Aroclor 1260 

Test 
Species 

Mouse 

Chicken 

Rock dove 

American kestrel 

Mink 

Rat 

Rat 

Rat 

Rat 

Rat 

Rat 

Mouse 

Mink 

Mink 

Mink 

Mink 

Chicken 

Test Type 

Oral 

Oral lchronic) 

Oral Ichronic) 

Oral (chronic) 

Oral dose of 
contaminated meat 

Oral 

Single oral dose 

Single oral dose 

Oral 

Oral (chronic) 

Oral (subchronicl 

Oral 

Single oral dose 

Single oral dose 

Single oral dose 

Oral Isubchronic) 

Oral (chronic) 

Naval Base 

Duration 

NR 

NR 

N R 

69 days 

160 days 

NR 

NU 

NR 

N R 

2 generations 

9 weeks 

NR 

4 months 

N R 

Reference 

USEPA, 1993 

USEPA, 1993 

Peakall and Peakall, 
1973 

Eisler, t 986 

USEPA, 1993 

RTECS, 1993 

Elsler, 1986 

Eisler, 1986 

RTECS, 1993 

USEPA, 1985 

ATSDR, 1987 

RTECS, 1993 

Eisler, 1986 

Eister, 1986 

Eisler, 1986 

Newell et al., 1987 

USEPA, 1976 

Charleston 

Effect 

Reproductive 

Embryonic mortality 

Parental incubation 
behavior 

Reduced sperm 
concentration 

Reproductive 

Mortality 

Mortality 

Mortality 

Reproductive effects 

Reduced littler, size 

Fetal mortality; 
maternal toxicity 

Reproductive effects 

Mortality 

Mortality 

Mortality 

Impaired reproduction 

Embryonic mortality 

Oral U)60 

(mglkglBWj 

13 15 

500 

1300 

4000 

3000 

750 

LOAEL 
(mglkgBWldayl 

1.53 

0.90 

0.98 

9 

0.096 

1674 

7.6 

6.4 

74 

0.0075b 

0.90 



- 

Appendix F 
Wddlife Toxicity Data 

Baseline Risk Assessment 
Zone A 

Chemical 

Chlordane 

4.4'-DDE 

4.4'-DDT 

Charlaston 

Effect 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality . 
Mortality 

Mortality 

Eggshell thinning 

Reproductive: embryo 
mortality, cracked eggs 

Eggshell thinning 

Mortality 

Mortality 

Test 
Species 

Rat 

Rat 

Rat 

Rabbit 

Rabbit 

Dog 

Goat 

Japanese quail 

Bobwhite 

Mallard 

Pheasant 

Rat 

Mouse 

Hamster 

Mallard 

Mallard 

Kestrel 

Rat 

Rat 

Orat LDsO 
(mglkgIBWI 

283 

430 

335 

300 

100 

200 

180 

35 '  

29' 

62' 

24 

800 

700 

> 5000 

87 

100 

Test Type 

Oral 

Single oral dose 

Single oral dose 

Single oral dose 

Single oral dose 

Single oral dose 

Single oral dose 

Oral (acute1 

Orel (acute) 

Oral (acute) 

Single oral dose 

Oral 

Oral 

Oral 

Oral 

Oral 

Oral 

Oral 

Single oral dose 

LOAEL 
ImglkgBWldayl 

2.9 1 

0.58 

0.39 

Naval Base 

Duration 

N R 

5 days 

5 days 

5 days 

NR 

NR 

N R 

NR 

2 years 

NR 

N R 

Reference 

RTECS, 1993 

Arlen et  al., 1979 

Allen et  al., 1979 

Allen e t  a]., 1979 

A[lan et  al., 1979 

Allen et at., 1979 

Allen et al., 1979 

Hill et  at.. 1975 

Hi[l et al., 1975 

Hill et  al., 1975 

USFWS, 1984 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

USEPA, 1993 

USEPA, 1993 

USEPA, 1993 

RTECS, 1993 

USEPA, 1985 



Appendix F 
Wildlife Toxicity Data 

Baseline Risk Assessment 
Zone A 

Chemical 

4,4'-DOT (Continued) 

Test 
Species 

Rat 

Rat 

Rat 

Rat 

Rat 

Rat 

Rat 

Rat 

Mouse 

Mouse 

Mouse 

Mouse 

Mouse 

Mouse 

Rabbit 

Rabbit 

Guinea pig 

Hamster 

Dog 

Dog 

Test Type 

Oral 

Orat 

Oral 

Oral 

Oral 

Oral 

Oral (chronic) 

Oral 

Oral 

Single oral dose 

Oral 

Oral 

Oral 

Oral 

Oral 

Oral 

Oral 

Oral 

Oral 

Single oral dose 

Oral LDEiD 
(mglkgiBW1 

135 

2 0 0  

250 

150 

> 5000 

I50 

60 

Naval Base 

Duration 

NR 

NR 

NR 

NR 

NR 

NR 

3 generations 

2 years 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

N R 

NR 

N R 

Charleston 

Effect 

Reproductive 

Reproductive 

Reproductive 

Reproductive 

Reproductive 

Reproductive 

Reproductive 

Reproductive 

Mortality 

Mortality 

Reproductive 

Reproductive : 

Reproductive 

Reproductive 

Mortality 

Reproductive 

Mortality 

Mortality 

Mortality 

Mortality 

LOAEL 
ImglkgBWIday) 

112 

100 

430  

1890  

250 

50 

0.2 

2.5 

504 

8 1 

124  

148 

150 

Reference 

RTECS, 1993  

RTECS, 1993 

RTECS, 1993 

RTECS, 1993  

RTECS, f 993  

RTECS, 1993 

IRIS, 199 1 

USEPA, 1993 

RTECS, 1993 

USEPA, 1985  

RTECS, 1993 

RTECS, 1993  

RTECS, 1993 

RTECS, 1993  

RTECS, 1993 

RTECS, 1993  

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

USEPA, 1985  



Oral [subchronic) 



I 
Appendix F 

Wildlife Toxicity Data 
Baseline Risk Assessment 

Zone A 

Chemical 

4,4'-DDT (Continued) 

Dieldrin 

L O A n  
(rnglkgBWldayl 

0.14a 

0.33 

Reference 

Longcore and 
Stendell, 1977  

AHen e t  al., 1979 

ATSDR, 1992  

Allen et al., 1979 

Allen e t  al., 1979  

Allen et al., 1979 

USFWS, 1 9 8 4  

Allen et al., 1979  

USFWS. 1 9 8 4  

USMIS, 1984  

USMIS, 1984 

Hill at al., 1975  

USFWS, 1 9 8 4  

USFWS, 1984  

Hill et  al., 1 9 7 5  . 

USRNS, 1 9 8 4  

Hill et al., 1975  

Hill et al., 1975  

USFWS. 1 9 8 4  

I 

Test 
Species 

Barn owl  

Mouse 

Mouse 

Rat 

Guinea pig 

Rabbit 

House sparrow 

Chicken 

Rock dove 

Gray partridge 

Chukar 

Japanese quail 

Japanese quail 

California quail 

Bobwhite 

Pheasant 

Mallard 

Mallard 

Mallard 

Test Type 

Oral (chronic) 

Single oral dose 

Oral (chronic] 

Slngle oral dose 

Single oral dose 

Single oral dose 

Single oral dose 

Single oral dose 

Single oral dose 

Single oral dose 

Single oral dose 

Oral [acute) 
- 

Single oral dose 

Single oral dose 

Oral (acute) 

Single oral dose 

Oral (acute 

Oral (acute) 

Single oral dose 

Charleston 

Effect 

Reduced eggshell 
thickness 

Mortality 

Body tremors 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

Naval Base 

Duration 

2 years 

NR 

8 0  weeks 

NR 

NR 

NR 

NU 

NR 

NR 

NR 

NR 

5 days 

NR 

NR 

5 days 

N R 

5 days 

5 days 

NR 

Oral IDEo 
ImglkglBWl 

3 8 

4 6  

25 

45 

4 8  

2 0  

2 7  

9 

2 5  

68 

70  

9 

38 

79 

1 Za 

lla 

38 1 



Appendix F 
Witdiife Toxicity Data 

Baselina Risk Assessment 
Zone A 

Chemical 

Dieldrin 

Endosulfan 

Endrln 

2,3,7,8-TCDD 

Test 
Species 

Whistling duck 

Canada goose 

Goat 

Sheep 

Catt[e 

Mule deer 

Cat 

Dog 

Mouse 

Mouse 

Rat 

Rat 

Mallard 

Mallard 

Pheasant 

Mouse 

Dog 

Northern Bobwhite 

Ringed Turtle Dove 

Test Type 

Single oral dose 

Single oral dose 

Single oral dose 

Single oral dose 

Single oral dose 

Single oral dose 

Single oral dose 

Single oral dose 

Oral (chronic) 

Oral (chronic) 

Single oral dose 

Oral [chronic) 

Single oral dose 

Single oral dose 

Single oral dose 

Oral (chronic) 

Oral (chronic) 

Single oral dose 

Single oral dose 

Chatleaton 

Effect 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality - 

Mortality 

Mortality 

Mortality 

Mortality 

Ovarian cyst 
development 

Mortality 

Reduced testes welght 

Mortality 

Mortality 

Mortality 

Mortality 

Decreased weight gain 

Mortality 

Mortality 

Naval Base 

Duration 

NR 

N R 

NR 

N R 

NR 

NR 

NR 

N R 

78 weeks 

78 weeks 

NR 

2 years 

NR 

N R 

NU 

8 0  weeks 

19 months 

NR 

NU 

Orat tDsO 
ImglkglBWl 

100 

141 

100 

50 

60 

7 5 

300 

65 

24 

33 

31.2 

80 

.O 1 5 

-8 10 

LOAEL 
(rnglkgBWlday1 

0.9 

0.26 

10 

0.63 

0.1 

Reference 

USFWS, 1984 

USFWS, 1984 

Allen et a]., 1979 

Allen et a[., 1979 

Allen e t  al., 1979 

Allen et al., 1979 

Allen et al., 1979 

Allen et al., 1979 

ATSDR, 1991 

ATSDR, 1991 

ATSDR, 1991 

USEPA, 1980 

USRNS, 1984 

USNVS, 1984 

USFWS, 1984 . 

ATSDR, 1990 

USEPA, 1985 

Hudson et el., 1984 

Hudson et  ai., 1984 



Appendix F 
Wid l i fe  Toxiclty Data 

Baseline Risk Assessment 
Zone A 

Naval Base Charleston 

Chemlcel 

2.3.7.8-TCDD (Continued) 

Test Type 

Single oral dose 

Single oral dose 

Oral 

Oral 

Effect 

Mortality 

Mortality 

Mortality 

Mortality 

Teat 
Species 

MaLlards 

Chicken 

Guinea pig 

Mouse 

Guinea Pig Single oral dose NR Mortality .DO06 Harless et al., 1982  

Rat Single oral dose NR Mortality .022 Kociba 81 Schwetz, 
1 9 8 2  

Monkey Single oral dose 

Dog Single oral dose Kociba & Schwetz, 
1 9 8 2  

LOAEL 
(mgIkgBWldayl Duration 

NR 

NR 

NR 

NR 

Oral LDsO 
(mgkglBW1 

-108 

,037 

.002 

.284 

Mouse 

Rabblt 

Hamster 

Rat 

Monkey 

Chicken 

Reference 

Hudson et  al., 1 9 8 4  

Kociba & Schwetz, 
1982  

Kocjba & Schwetz, 
1 9 8 2  

Kociba & Schwetz, 
1982 

Single oral dose 

Single oral dose 

Single oral dose 

Oral (chronic) 

Oral Ichronlc) 

Oral [chronic) 

N R 

N R 

NU 

NR 

NR 

2 1  days 

Mortality , 

Mortality 

Mortality 

Reproductive effects 

Reproductive effects 

Chick liver disease 

. I  14 

. I  15 

1.157 

1 .OE-05 

1.7E-06 

.OO 1 

Kociba & Schwetz, 
1982  

Olson et  at., 1980  

Koclba & Schwetz, 
1982  

McNulty, 1977 . 

Rarnel, 1978 

NRCC 1981 



Appendix F 
Wildlife Toxicity Data 

Baseline Risk Assessment 
Zone A 

Naval Base Chartestan 

Chemical 
Test 

Species Test Type 

Inorganics 

Aluminum 

Arsenic 

Beryllium 

Cadmium 

Reduced bodyweight 
gain of newborns 

Reduced growth 

Reproductive effects 

Reproductive effects 

Mortality 

Mortality 

Mortality 

Reproductive effects 

Reproductive effects 

Reproductive effects 

Reproductive effects 

Mortalfty 

Mortality 

Mortality 

Reproductive effects 

Reproductive effects 

Mortality 

Egg production 
suppressed 

Duration 

Mouse 

Rat 

Rat 

Rat 

Rat 

Mouse 

Rat 

Rat 

Rat 

Rat 

Rat 

Rat 

Rat 

Mouse 

Mouse 

Mouse 

Guinea pig 

Mallard 

NIOSH, 1985  

Bernuzzi, e t  al., 1989 

RTECS, 1993  

RTECS. 1993  

RTECS, 1993 

RTECS, 1993  

USEPA, 1 9 8 5  

RTECS. f 993  

RTECS, 1993  

RTECS, 1993  

RTECS, 1993 

Eisler, 1985  

RTECS, 1993  

RTECS, 1993 - 

RTECS, 1993  

RTECS, 1993 

Eisler. 1985  

Eisler. 1985 

Oral 

Oral 

Oral 

Oral 

Oral 

Oral 

Single oral dose 

Oral 

Oral 

Oral 

Oral 

Single oral dose 

Oral 

Oral 

Oral 

Oral 

Single oral dose 

Oral (subchronic) 

763  

145 

1 0  

2 5 0  

226 

8 9 0  

150 

Effect 

2-3 genrtns 

1 5  days 

NR 

NR 

NR 

NR 

NR 

NR 

N R 

NR 

N R 

N R 

NR 

NR 

NR 

9 0  days 

425 

100 

0.61 

0.58 

155 

220 

21.5 

2 3  

448 

1700 

1 0  

LOAEL 
(mglkgBWlday1 

Oral LDsO 
(mg/kgl&WI Reference 



Appendix F 
Witdllfe Toxicity Data 

Baseline Risk Assessment 
Zone A 

Naval Base Charleston 

Reference 

Hill and Camardese. 
1986  

NIOSH, 1985  and 
RTECS, 1993  

Demayo et  al., 1 9 8 2  

Sax, 7 984 

Sax, 1 9 8 4  

Chemical 

Chromium (Potassium 
dichromate) 

Copper 

Iron 

Test 
Species 

Japanese quail 

Rat 

Mallard 

Rat 

Mouse 

Lead 

- 

Mortality ---- 
Reproductive effects 

Reproductive effects 

Reproductive effects 

Reproductive effects 

Mortality ' 

Raproductive effects 

Reproductive effects 

Reproductive effects 

Reproductive effects 

Reproductive effects 

Reproductive effects 

Decreased egg laying 
fertility; decreased egg 
shell thickness 
- 

Test Type 

Oral (acute) 

Single oral dose 

Oral (subchronic) 

Single oral dose 

Single oral dose 

Rat 

Rat 

Rat 

Rat 

Calf 

Mouse 

Mouse 

Mouse 

Mouse 

Domestic animal 

Mammal 

Kestrel 

Effect 

Mortality 

Reproductive effects 

NOAEL for survivorship 

Mortality 

Mortality 

1200 

2 2 0  

Duration 

5 days 

29 days 

NR 

NR 

Single oral dose 

Oral 

Oral 

Oral 

Oral 

Single oral dose 

Oral 

Oral 

Oral 

Oral 

Oral 

Oral 

Diet 

- 

Oral LOsO 
ImglkglBWI 

126  

31 9 

979  

7 9 0  

1140 

520 

1100  

1120 

6300  

3 0 0  

4800 

662 

2118 

250b 

N R 

NR 

N R 

NR 

NR 

N R 

NR 

NU 

NU 

N R 

NR 

NR 

NR 

LOAEL 
(mglkgBWlday1 

152  

10.5b 

RTECS, 1993  

RTECS, 1993  

RTECS, 1993  

RTECS, 7993 

Eieler, 7988 

RTECS. 1993  

RTECS, 1993 

RTECS, 1993  

RTECS, 1993  

RTECS, 1993 

RTECS, 1993 

Elsler, 1988  

- 



Appendix F 
Wddlife Toxicity Data 

Baseline RIsk Assessment 
Zone A 

Chemical 

Lead 

Manganese 

Mercury 

Tas t 
Species 

Nestlings 

Japanese quail 

Mouse 

Moues 

Rat 

Rat 

Rat 

Rat 

Guinea pig 

Monkey 

Mouse 

Rat 

Rat 

Pig 

Mule deer 

River otter 

Mink 

Test Type 

Oral 

Diet 

Oral (subchranic) 

Oral (chronic) 

Single oral dose 

Oral (acute) 

Oral (subchronic) 

Oral (chronic) 

Single oral dose 

Oral (chronic) 

Single oral dose 

Oral (chronic] 

Single oral dose 

Oral (subchronic) 

Single oral dose 

Single oral dose 

Single oral doee 

Naval Base 

Duration 

NR 

5 days 

9 0  days 

103  weeks 

NR 

20 days 

20 days 

103  weeks 

NR 

18 months 

NR 

Pregnancy 

Charleston 

Effmt 

Reduced growth and 
brain weight; abnormal 
development 

Mortality 

Delayed growth of 
testes 

Mortality 

Mortality 

Mortality 

Decreased littler weight 
during gestation 

Mortality 

Mortality , 

Weakness, rigidity . 

Mortality 

Reduced fertility 

Mortality 

High Incidence of 
stillbirths 

Mortality 

Mortality 

Mortality 

Oral LDEo 
(mgkglBWl 

24752  

41 0 

225 

400 

22 

1 8  

17.9 

2 

1 

LOAEL 
(mglkgBWldayl 

125 

140  

4050 

3100b 

930 

25 

0.5 

0.5 

Reference 

Eisler, 1988  

Hill and Camardene, 
1986  

ATSDR. 1990  

ATSDR, 1990  

ATSDR, 1990  

ATSDR, 1990  

ATSDR, 1990  

ATSDR, 1990  

USEPA, 1984 

ATSDR, 1990  

NIOSH, 1985  

Eisler, 1987 

NIOSH.1985 ' 

Eisler, 1987  

Eisler, 1987 

Eisler, 1987  

Eisler, 1987 



Appendix F 
Wildlife Toxicity Data 

Baseline Risk Assessment 
Zone A 

Chemical 

Mercury (Continuedl 

Nickel 

Charleston 

Effect 

High incfdence of 
stillbirths 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

Mortality 

Reproduction, behavior 

Reproduction inhibited 

Mortality 

Mortality 
- - - 

Mortallty 

Mortality 

Mortality 

Reduced reproductive 
ability 

Mortality 

Reproductive effects 

Mortality 

Test 
Species 

Dog 

House sparrow 

Rock dove 

Chicken 

Bantam chicken 

Prairie chicken 

Chukar 

Corturnix 

Mallard 

Black duck 

Fulvaus whistling duck 

Northern bobwhite 
- 

Bobwhlte quail 

Japanese quail 

Gray partridge 

Gray pheasant 

Ring-necked pheasant 

Rat  

Rat 

Reference 

Eisler, 1987 

Eislar, 1987 

Eisler, 1987 

Fimreite, 1979 

nrnreite, 1979 

Eietar, 1987 

Eisler, t 987 

Eisler, 1987 

USEPA, 1993 

Eisler, 1987 

Eisler, I987 

Eisler, 1987 

Hill e t  al., 1975 

Eisler, 1987 

Eisler, 1987 . 

Eisler, 1987 

Eisler, 1987 

RTECS, 1994 

ATSDR, 1987 

Test Type 

Oral (subchronic) 

Single oral dose 

Single oral dose 

Single oral dose 

Single oral dose 

Single oral dose 

Single oral dose 

Single oral dose 

Oral 

Oral (subchronic) 

Single oral dose 

Single oral dose 
- - 

Oref (acute) 

Single oral dose 

Single oral dose 

Oral (subchronic) 

Single oral dose 

Oral 

Single oral dose 

Oral LDBo 
(mglkglBW1 

12.6 

22.8 

20 

190 

11.5 

26.9 

1 1  

37.8 

23.8 
- 

523 

14.4 

17.6 

t1.5 

67 

Naval Base 

Duration 

Pregnancy 

N R 

28 weeks 

5 days 

30 days 

NR 

N R 

LOAEL 
(mglkgBWlday1 

0.1 

0.064 

O.2Za 

- 

0.64 

158 



Notes: 

LO50 = Dose resulting in 50% mortality in test population. 
BW - - Body weight. 
LOAEL = Lowest Observed Adverse Effect Level. 
NU - - Not  reported. 
a = Converted to  dose per kilogram body weight by multiplying by ingestion and dividing by body weight. 
b - - Estimated by applying a LOAEL-NOAEL ratio of 5 (Newell et al., 1987). 

I- 
Appendix F 

Widlife Toxiclty Data 
Baseline Risk Assessment 

Zone A 
Naval Base Charleston 

Chemical 

Selenium 

Vanadium 

Zinc 

Test 
Species 

Rat 

Mouse 

Mallard 

Jepanese quail 

Rat 

Rat 

Test Type 

Oral 

Oral 

Oral (subchronic) 

Oral lacute) 

Single oral dose 

Oral (subchronic) 

Duration 

N R 

NR 

3 months 

5 days 

NR 

Reference 

RTECS, 1993 

RTECS, 1993 

Eisler, 1985 

Hill and Camardeae, 
1986 

RTECS, 1993 

Llobet, et el., 1988 

Effect 

Mortality 

Reproductive effects 

Reduced hatchability 

Mortality 

Mortality 

Kidney toxicity 

Oral LDS0 
(mgtkgl8W) 

6700 

9 6 

251 0 

LOAEL 
(mglkgBWlday1 

134 

1.75 

160 



Appendix G 

Cone Penetrometer Logs 



INTERPRETED CPT-EC LOG 

STRA TIGRA PHICS 
PROJECT NAME: Zone A Charleston Naval Base. S.C. DATE: 0911 3196 
PROJECT NUMBER: 96-1 10-230 SOUNDING NUMBER: CPOOl 



I INTERPRETED CPT-EC LOG I 

STRA TiGRA PHICS 
PROJECT NAME. Zone A Charleston Naval Base. S.C. DATE: 09/13/96 
PROJECT NUMBER: 96-110-230 SOUNDING NUMBER: CP002 



INTERPRETED CPT-EC LOG 

STRA TIGRA PHICS 
PROJECT NAME: Zane A Charleston Naval Base, S.C. DATE: 09113146 
PROJECf NUMBER: 96-1 10-230 SOUNDlNG NUMBER: CP003 



INTERPRETED CPT-EC LOG 

S TRA TIGRAPHICS 
PROJECT NAME: Znne A Charleston Naval Base. S.C. DATE 09114196 
PROJECT NUMBER: 96-1 10-230 SOUNDING NUMBER: GPO04 



I INTERPRETED CPT-EC LOG 

S TRA TIGRA PHICS 
PROJECT NAME: Zone A Charlnston Naval Base. S.C. DATE: 0911 4196 
PROJECT NUMBER: 96-1 10-230 SOUNDING NUMBER: CPOO5 



1 INTERPRETED CPT-EC LOG 
i 

STRA TIGRAPHICS 
PROJECT NAME: Zone A Charleston Naval Base, S.C. DATE: 09114196 
PROJECT NUMBER: 96-1 10-230 SOUNOING NUMBER: CPODB 



INTERPRETED CPT-EC LOG 

STRA TIGRA PHICS 
PROJECT NAME: Zone A Charleston Naval Base, S.C. DATE: 09/14/96 
PROJECT NUMBER: 96-1 10.230 SOUNDfNG NUMBER: CPD07 



INTERPRETED CPT-EC LOG 



I INTERPRETED CPT-EC LOG 

STRA TIGRA PHlCS 
PROJECT NAME: Zone A Charleslon Naval Base, S.C. DATE: 09/14/96 
PROJECT NUMBER: 36-110-230 SOUNDING NUMBER: CP009 1 



INTERPRETED CPT-EC LOG 

STRA TlGRA PHICS 
PROJECT NAME: Zone A Charleslnn Naval Base. S.C. DATE: 09/14/96 

PROJECT NUMBER: 96-1 10-230 SOUNDING NUMBER CPOlO 



INTERPRETED CPT-EC LOG 

STRAT1GRA PHICS 
PROJECT NAME: Zone A Charlaston Naval Base. S.C. DATE: 09/14/96 
PROJECT NUMBER: 96-110-230 SOUNDING NUMBER CPO11 



I INTERPRETED CPT-EC LOG I 

S TRA TIGRA PHICS 
PROJECT NAME:Zcne A Charlestnn Naval Base. S.C. DATE: 0511 4196 
PROJECT NUMBER: 96110-230 SOUNDING NUMBER: CPOf2 



INTERPRETED CPT-EC LOG 

STRA TIGRA PWCS 
PROJECT NAME: Zane A Charlmlan Naval Ease. S.C. D A E :  0911 4/96 
PROJECT NUMBER: 96-1 10-230 SOUNDING NUMBER: CP013 



INTERPRETED CPT-EC LOG 

STRA TlGRA PHICS 
PROJECT N M :  Zone A Charleston Naval Base. S.C. DATE: 09126196 
PROJECT NUMBER: 96-1 10-230 SOUNDING NUMBER: CPOZ? 



I INTERPRETED CPT-EC LOG 

STRA T/G RAPHICS 
PROJECT NAME: Zone A Charleslan Naval Base. S.C. DATE: 09/25/96 
PROJECT NUMBER: 96-1 10-230 SOUNDING NUMBER: CP024 



I INTERPRETED CPT-EC LOG 

S TRA TlGRA PHICS 
PROJECT NAME: Zone A Charleston Naval Base. S.C. DATE: 09127195 
PROJECT NUMBER: 96-1 10-231) SOUNDING NUMBER: CP025 



I INTERPRETED CPT-EC LOG 

I 
I STRA TIGRA PHICS 

PROJECT NAME; Zone A Charteston Naval Base, S.C. DATE: 09126196 
PROJECT NUMBER: 96110-230 SOUNDING NUMBER: CP029 



INTERPRETED CPT-EC LOG 

CONE END BEARING 
RFSISTANCS ITSR 0 

G W  SOIL EtECTR[CAL GENERATED PORE 
60 CONOUCfRnTY PRFSSI IRF /ICn 

STRA TIGRA PNICS 
PROJECT NAME: Z ~ n e  A Charleston Naval Base. S.C. DATE: 09/26/96 
PROJECT NUMBER 96-t 10-230 SOUNDING NUMBER: CPOJlA, 



STRA TIGRAPHICS 
PROJECT NAME: Zone A Charleslon Naval Base. S.C. DATE: 04/26/96 
PROJECT NUMBER: 96-110-230 SOUNDING NUMBER: CP037 



lNTERPRETED CPT-EC LOG 

FRICTION CONE END BEARING 0 RATIO (%) RESISTANCE (TSF) 

0 
8 0 200 400 600 

MEDIUM DENSE TO DENSE, 
SAND TO SILTY SAND 

10. 
STIFF, 

SANDY SlLT TO SANDY CLAY 

FIRM, 
SILTY CLAY TO CLAY 

SANDY SILT TO CLAYEY SlLT 

INTERLAYERED 
SILTY SAND, ANDY SILT, AND 

CLAYEY SILT 

VERY STIFF, 
SANDY SILT TO SANDY CLAY 

STRA TIGRAPHICS 
PROJECT NAME: Zone A Charleston Naval Base, S.C. DATE: 09/7-6197 
PROJECT NUMBER: 95-1 10-230 SOUNDING NUMBER: CP033 

GPMdA SOIL ELECTRtCAF OGENERATED PORE " CONDUCTIVITY PRESSURE (TSF) 4 
(mSlcm) 4 

50. 

60. 

70 - 

80 - 

W M T A  NDT 
SPECIFIED BY C U M  

I 

P I E 0  MTANUT 
SPEClFlEO BY CLlEHT 

I - - - * 



CPT-EC LOG 

FRICTION CONE END BEARING GAI\IIMA SOIL EECTR[CAL OGENERATEO PORE: 0 W l o  (%) RESISTANCE (TSF) 6o CONDUCTIVITY PESsuwf ls~ )  4 
8 0 200 400 600 0 (rnSlcrn) 4 
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S TRA TIGRAPHICS 
PROJECT N W .  Zone A Charleston Naval Base, S.C. DATE: 09/26/97 
PROJECT NUMBER: 96-110-230 SOUNDING NUMBER: CP033 
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INTERPRETED CPT-EC LOG 

STRA TIGRA PWCS 
PROJECT NAME: Zone A Charleston Naval Base. S.C. DATE: 09127196 
PROJECT NUMBER: 96-110-230 SOUNDING NUMBER: CP035 



INTERPRETED CPT-EC LOG 

STRA TiGRA PNICS 
PROJECT NAME: Zone A Charleston Naval Base. S.C. DATE: 09/30196 
PROJECT NUMBER: 96-1 10-230 SOUNDING NUMBER: CP037 



PAGE 1 STRATIGRAPHICS 
JOB NO: 
JOB HAHE: 
SOUNDING NO: 

DEPTH CONE 
( F T )  (TSF) 

1.0 373.0 
1.5 370.1 
2.0 286.4 
2.5 251.4 
3.0 370.1 
3.5 282.2 
4.0 194.6 
4.5 109.7 
5.0 72.3 
5.5 49.2 
b.0 37.7 
6.5 52.1 
7.0 35.0 
7.5 46.8 

'96-110-220 
Zone A Char les ton Naval Base. S.C 
cpOOl 

AVERAGED GENERATED 
NORM FRICTION PORE UATER SOIL 
COHE FRICTION R A T I O  PRESSURE CONDUCTIVITY SOIL TYPE 

(TSF) (TSF) (XI  (PSF) (us/cml 

V dense, Sa g rave l  t o  s i  g r  sand 
V dense, Sa grave l  t o  s i  g r  sand 
V dense, Sa g rave l  t o  s i  g r  sand 
V dense, Sa g rave l  t o  s i  gr sand 
V dense, Sa grave l  t o  s i  g r  sand 
V dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
fled dense, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s l i t  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
Hed dense, s i l t y  sand t o  sandy s i l t  
fled dense, S i l t y  sand t o  sandy s i l t  
Dense, S i l t y  sand t o  sandy s i I t  
Loose, Sand t o  s i l r y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
fled dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
Med dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
S t i f f ,  Sandy c l a y  t o  s i l t y  c l a y  * 
F i r m ,  Clayey s i l t  t o  s i l t y  c l a y  
Sof t ,  Clayey s i l t  t o  s i l t y  c l a y  
Sof t ,  S i l t y  c l a y  t o  c l a y  
Sof t ,  Clay 
Sof t ,  Clay 
Sof t ,  Clay 
Sof t ,  S i l t y  c l a y  t o  c l a y  
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  

DRAINED 
FRICTION RELATIVE 
ANGLE DENSITY 
(DEG) (XI 

UNDRAIHEO 
LARGE 

UNDRAINED STRAIN 
SHEAR SHEAR 

Hc STRENGTH STREHGTH SPT 
(KSF) (KSF) (N) 

+ 62 
+ 66 
+ 68 
+ 71 
+ f3 
+ 75 

NORH 
SPT 
(HI) 



STRAT ICRAPHl  CS 
JOB NO: 
JOE NAME: 
SOUMDING NO: 

DEPTH CONE 
( F T )  ( T S F )  

NOTES : 

'96-110-220 
Zone A Char leston Naval Base, S . C .  
cpoo1 

AVERAGED GENERATED 
NORM F R I C T I O N  PORE WATER S O I L  
CONE F R I C T I O N  R A T I O  PRESSURE CONDUCTIV ITY SOIL TYPE 

( T S F )  ( T S F )  ( X )  ( T S F )  ( u S / C ~ )  

Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Med dense, S i l t y  sand t o  sandy s i l t  
Loose, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, sand t o  s i  I t y  sand 
Med dense, Sand t o  sil t y  sand 
Med dense, Sand t a  s i l t y  sand 
Med dense, sand t o  s i l t y  sand 
Hed dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i  1 t y  sand 
Med dense, Sand to  s i  1 t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i  1 t y  sand 
Ned dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Send t o  s i t t y  sand 
Med dense, s i l t y  sand t o  sandy s i l t  
V s t i f f ,  Sandy s i I t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i t t  
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  

* Ind i ca tes  L i g h t l y  overconso l ida ted s o i l  
** i nd i ca tes  h e a v i l y  overconso l ida ted o r  cemented s o i l  

DRAl NED 
F R I C T I O N  R E L A T I V E  
ANGLE DENS1 TY 
(DEG) (XI 

Hixed s o i l s  con ta in ing  both  granular and f i n e  gra ined p a r t i c l e s  (e.g. c layey sands) 
may undergo p a r t i a l  d ra ined  f a i  l u r e  du r i ng  CPT. Both undrained and dra ined 
parameters can be es t imated f o r  these s o i l s .  

PAGE L 

UNDRA ZNEO 
LARGE 

UHDRAlHED S T R A I N  
SHEAR SHEAR 

Hc STRENGTH STRENGTH SPT 
(KSF)  I K S F )  (N) 

NORM 
SPT 
(HI) 

St ruc tu re  r a t e  o f  load ing should be considered i n  choosfng which s t reng th  parameters 
t o  use f o r  design. Drained and undrained parameters must n o t  be combined as such 
combinat ion n i l 1  r e s u l t  i n  s i g n i f i c a n t  ove rp red i c t i on  o f  in s i t u  shear s t rength .  



STRATIGRAPHICS 
JOB NO: 
JOB NAME: 
SOUNDING 140: 

'96-110-220 
Zone A Char leston Naval Base, S.C. 
cp002 

AVERAGED GENERATED 
NORM FRICTION PORE UATER S01L 
CONE FRICTIOH R A T I O  PRESSURE COMDUCTIVITY S O I L  TYPE 

(TSF) (TSF) (%I  ( T S F )  (uS/cm) 

UHDRAI HED 
LARGE 

UNDRblNED STRAIN 
SHEAR SHEAR 
STRENGTH STRENGTH 
(KSF) (KSF) 

DRAINED 
FRICTION RELATIVE 
ANGLE DENSITY 
( D E G )  ( X I  

NORM 
SPT 
(HI) 

DEPTH CONE 
(FT) ( T S F )  

SPT 
(N) 

Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Med dense, S I  l t y  sand t o  sandy s i  L t  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
Loose, S i l t y  sand t o  sandy s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i t t  
S t i f f ,  S i l t y  c l a y  t o  c l a y  * 
S t f f f ,  S i l t y  c l a y  t o  c l a y  * 
S t i f f ,  S i l t y  c l a y  t o  c l a y  * 
S t f f f ,  S i l t y  c l a y  t o  c l a y  * 
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
S t i f f ,  Sandy c t a y  t o  s i l t y  c l a y  * 
Loose, S i l t y  sand t o  sandy s i l t  
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Hed dense, S i l t y  sand t o  sandy s i l t  
V s t i f f ,  Sandy c l a y  t o  s i l t y  c l a y  * 
S t i f f ,  Sandy c l a y  t o  s i l t y  c l a y  * 
Loose, S i  l t y  sand t o  sandy sf l t  
Loose, S i l t y  sand t o  sandy s i l t  
Hed dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i t  t y  sand 
Hed dense, Sand t o  s i l t y  sand 
Hed dense, sand t o  s f  l t y  sand 
Hed dense, S i l t y  sand t o  sandy s i l t  
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Hed dense, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
V s t i f f ,  Sandy c t a y  t o  s i l t y  c l a y  * 



STRATIGRAPHICS 
JOB NO: 
JOB NAME: 
SWNDIHG No: 

DEPTH COtlE 
(FT) ( T S F I  

'96-110-220 
Zone A Charleston Naval Base, S.C. 
cp002 

AVERAGED GENERATED 
NORM FRlCTlON PORE UATER SOIL 
CONE FRlCTlOH RATIO PRESSURE CORDUCTLVITY SOIL TYPE 

(TSF) (TSF) ( X )  ( T S F )  ( u S / C ~ )  

Hard, Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy c l a y  t o  s i l t y  c l a y  * 
Loose, S i l t y  sand t o  sandy s i l t  
Hed dense, S i l t y  sand t o  sandy s i l t  
Loose, s i l t y  sand t o  sandy s i t t  
Med dense, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i t t  
V s t i f f ,  Sandy c l a y  t o  s i l t y  c l a y  * 
Loose, S i l t y  sand t o  sandy s i l t  
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand to  s i l t y  sand 
Dense, Sand t o  s i l t y  send 
Hed dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l  t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Hed dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s t l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, S i  L t y  sand t o  sandy s i l t  
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i  l t y  sand 
Dense, Sand t o  s i l t y  sand 
Red dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i  1 t y  sand 
Med dense, S i l r y  sand t o  sandy s i l t  

DRAINED 
FRICTION RELATIVE 
AHGLE DENSITY 
(DEGI (X I  

UMDRAlNED 
LARGE 

UNDRAINED STRAIN 
SHEAR SHEAR 

Nc STRENGTH STREHGTH 
(KSF) (KSF) 

SPT 
(N) 

PAGE 2 

NORH 
SPT 
( H i )  



STRATlGRAPHlCS 
J08 NO: 
508 NAME: 
SWNDING NO: 

DEPTH CONE 
( F T )  (TSF) 

4 128.0 
41.5 136.8 
42.0 156.5 
42.5 152.4 
43.0 142.2 
43.5 106.9 
44.0 139.6 
24.5 84.9 
45.0 69.1 
45.5 115.3 
46.0 127.5 
46.5 149.4 
47.0 180.2 
47.5 166.0 
48.0 156.8 
48.5 131.5 
49.0 114.9 
49.5 124.1 
50.0 132.8 
50.5 124.5 
51.0 72.0 
51.5 152.6 
52.0 214.8 
52.5 176.6 
53.0 299.6 
53.5 189.6 

NOTES: 

'96-110-220 
Zone A Charleston Naval Base, S.C. 
cpO02 

AVERAGED GENERATED 
HORH FRICTION PORE UATER SOIL 
CONE FRICTIOH RATIO PRESSURE CONDUCTIVITY SOIL TYPE 

( T S F )  (PSF] ( % )  ( T S F )  (us/c!n) 

Med dense, Sand t o  sf l t y  sand 
fled dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
Dense, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
fled dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i t t y  sand 
Med dense, Send t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i 1 t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, sand t o  s i l t y  sand 
Hed dense, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
Med dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i  l t y  sand 
Med dense, Sand t o  s i l t y  send 
Dense, Sa g rave l  t o  g r  sand 
Med dense, Sa g rave l  t o  g r  sand 
Med dense, Sa g rave l  t o  g r  sand 
fled dense, Sand t o  s i l t y  sand 
fled dense, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
Med dense, S i  1 t y  sand t o  sandy s i  l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i  1 t 
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S f  l t y  sand t o  sandy s i l t  
Loose, S f  l t y  sand t o  sandy s i  t t  

* Ind i ca tes  l i g h t l y  overconso l ida ted s o i l  
** Ind i ca tes  h e a v i l y  overconso l ida ted o r  cemented s o i l  

DRAINED 
FRICTION RELATIVE 
ANGLE DENS1 T Y  
(DEG) (%I 

Mixed s o i l s  con ta in ing  both  granu lar  and f i n e  gra ined p a r t i c l e s  (e.g. c layey sands) 
may undergo p a r t i a l  d ra ined f a i l u r e  du r i ng  CPT. Both undrained and d ra ined  
parameters can be es t imated f o r  these s o i l s .  

UNDRAl NED 
LARGE 

UNDRAIHED STRAIN 
SHEAR SHEAR 

Nc STREHGTH STREHGTH SPT 
(KSF) (KSF) (MI 

36 - 44 
36 - 44 
51 - 66 
44 - 51  
44 - 51  
33 - 37 
44 - 51 
26 - 33 
22 - 26 
34 - 37 
34 - 37 
37 - 45 
52 - 68 
52 - 66 
45 - 52 
37 - 45 
34 - 37 
34 - 38 
38 - 46 
38 - 46 
19 - 23 
38 - 46 
-53 - 69 
38 - 46 
53 - 69 
38 - 46 
38 - 46 
27 - 35 
14 - 17 
8 - 12 

12 - 14 
12 - 14 
8 - 12 
8 - 12 
7 - 8  
7 - 8  
7 - 8  
7 - 8  
7 - 8 

NORH 
SPT 
( H I )  

St ruc tu re  r a t e  o f  load ing should be considered in  choosing which s t reng th  parameters 
t o  use  f o r  design. Drained and undrained parameters must no t  be combined as such 
conb ina t i on  w i l l  r e s u l t  i n  s i g n i f i c a n t  ove rp red i c t i on  o f  in  s i t u  shear strength.  



STRATIGRAPHICS 
. JOB NO: 

JOB NAME: 
SWHDING NO: 

DEPTH COHE 
(FTI (TSF) 

1.0 311.6 
1.5 166.0 
2 . 0  154.4 
2.5 111.4 
3 . 0  93.7 
3 . 5  79.6 
4 . 0  67.3 
4.5 64.3 
5 . 0  65.5 
5 . 5  60.4 
6.0 61.6 
6.5 52.8 
7 . 0  28.2 
7.5 25.8 
8 . 0  33.7  
8.5 56.8 
9.0  53.1 
9 . 5  51.3 

' 96 -110-220  
Zone A Charleston Naval Base, S.C. 
cp003 

AVERAGED GENERATED 
NORM F R l C T l O H  PORE UATER SOIL 
CONE F R I C T I O N  R A T I O  PRESSURE COHDUCTlVITY SOIL  TYPE 

(TSF) (TSF) ( % I  (TSF) (~s/cm) 

V dense, Sa gravel to si gr send 
Dense, Sand to  s i l t y  sand 
Dense, Sand to  s i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Med dense, Sand to  s i t  t y  sand 
Med dense, Sand to  s i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Loose, Sand to  s i i t y  sand 
Loose, Sand to  s i l t y  sand 
Loose, Sand to  s i l t y  sand 
Loose, Sand t a  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, S i l t y  sand to  sandy s i l t  
V Loose, Sand to  s i l t y  sand 
Loose, Send to  s i l t y  sand 
Loose, Sand to  s i l t y  sand 
Loose, Sand to  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand to  s i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Loose, S i l t y  sand to  sandy s i l t  
S t i f f ,  S i l t y  clay to  clay 
S o f t ,  Clayey s i l t  to  s i l t y  clay 
S t i f f ,  Sandy s i l t  to  clayey s i l t  
S t i f f ,  Clayey s i l t  to  s i l t y  clay 
Firm, Clayey s i l t  t o  s i l t y  clay 
S t i f f ,  Clayey s i l t  to s i l t y  clay 
S t i f f ,  Clayey s i l t  to s i l t y  cLay 
S t i f f ,  Clayey s i l t  to s i l t y  clay 
S t i f f ,  Clayey s i t t  to s i l t y  clay 
S t f f f ,  Clayey s i l t  to  s i l t y  clay 
S t i f f ,  Clayey s i l t  to  s i l t y  clay 
S t i f f ,  Clayey s i l t  to  s i t t y  clay 
S t i f f ,  Clayey s i l t  to  s i I t y  clay 
S t i f f ,  Clayey s i l t  to  s i t t y  clay 
s t i f f ,  Clayey s i l t  t o  s i i t y  clay 
S t i f f ,  Sandy s i l t  to  clayey s i l t  
S t i f f ,  Sandy s i l t  to  clayey s i l t  
S t i f f ,  Clayey s i l t  to  s i l t y  clay 

DRA i NED 
F R I C T I O N  RELATIVE 
ANGLE OEHSI TY 
(DEG) ( X I  

UHDRAl NED 
LARGE 

UNDRAIHED STRAIN 
SHEAR SHEAR 

Nc STRENGTH STREHGTH 
(KSF) [KSF) 

SPT 
(N) 

WORM 
SPT 
( H I )  



STRATIGRAPHICS 
. JOB NO: 

JOB NAHE: 
SWNDINC NO: 

DEPTH CONE 
(FT) (TSF) 

VOTES: 

'96-110-220 
Zone A Char les ton Naval Base, S.C. 
cp003 

AVERAGED GENERATED 
NORM FRICTION PORE UATER SOIL 
CONE FRICTIOH RATIO PRESSURE CONDUCTlVlTY SOIL TYPE 

(TSF) (TSF) (4) (TSF) iuslcm) 

DRA 1 HE0 
FRICTION RELATIVE 
ANGLE DENS1 T Y  Nc 
(DECI ( X I  

S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s l I t  t o  c layey s i l t  
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
S t i f f ,  Sandy s i t t  t o  c layey s i l t  
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
S t f f f ,  Clayey s i l t  t o  s i l t y  c l a y  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i I t  t o  c layey s i l t  
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s iIt  t o  c layey s i l t  
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
S t i f f ,  Clayey s l i t  t o  s i l t y  c l a y  
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
S t i f f ,  Clayey s i l r  t o  s i l t y  c l a y  
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  

* Ind i ca tes  l i g h t l y  overconso l ida ted s o i l  
** Ind i ca tes  h e a v i l y  overconsoLidated o r  cemented s o i l  

H ixed s o i l s  conta fn ing both  granu lar  and f i n e  g ra ined  p a r t i c l e s  (e.g. c layey sands) 
may undergo p a r t i a l  d ra ined  f a i  l u r e  du r i ng  CPT. Both undrained and d ra ined  
parameters can be est imated f o r  these s o i l s .  

UHDRAINED 
LARGE 

UNDRAINED STRAIN 
SHEAR SHEAR 
STRENGTH STRENGTH 
(KSF) (KSF) 

HORH 
SPT 
( H I )  

1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 . 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
3 - 4 
3  - 4  
1 - 3  
1 - 3  
3 - 4  
3 - 4  
3 - 4  
3 - 4  
3 - 4  
3 - 4  
3 - 4 

St ruc tu re  r a t e  o f  load ing shou ld  be considered i n  choosing whi ch s t reng th  parameters 
t o  use f o r  design. Drained and undrained parameters must n o t  he combined as such 
combinat ion w i l l  r e s u t t  in s i g n i f i c a n t  ove rp red i c t i on  o f  in s i t u  shear s t rength .  



STRATI  GRAPHICS 
JOB HO: 
JOB NAME: 
S W N D I N G  NO: 

DEPTH COHE 
( F T )  ( T S F )  

'96-110-220 
Zone A Charleston Haval Base, S.C. 
c p 0 0 4  

AVERAGED GENERATED 
NORH F R I C T I O N  PORE WATER SOIL 
CONE F R I C T I O N  R A T I O  PRESSURE COHDUCTlV ITY S O I L  TYPE 

( T S F )  ( T S F )  (%) ( T S F )  ( u s / c ~ )  

Med dense, Sand. t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i  t t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
Med dense, Sand t o  s i l t y  sand 
Loose, Sand t o  s f  l t y  sand 
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i t t y  sand to  sandy s i l t  
V Loose, S i l t y  sand t o  sandy s i l t  
V loose, S i l t y  sand t o  sandy s i l t  
V loose, S i l t y  sand t o  sandy s i l t  
v loose, S i l t y  sand t o  sandy s i l t  
V loose, s i l t y  sand t o  sandy s i l t  
S t i f f ,  Clayey s i l t  t o  s i l t y  d a y  
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
Loose, S i t t y  sand t o  sandy s i l t  
Loose, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i t t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i  I t y  sand 
Loose, Sand t o  s i  t t y  sand 
Loose, Sand t o  s i t t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i t  t y  sand 
Loose, Sand t o  s i I t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, S a n d  t o  s i l t y  sand 
Med dense, Sand t o  sf l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 

DRAINED 
F R I C T I O N  RELATIVE 
ANGLE DENS1 TY 
(DEG) t X )  

UHDRAl WED 
LARGE 

UNDRAINEO S T R A I N  
SHEAR SHEAR 

Nc STREHGTH STREHGTH SPT 
(KSF)  (KSF) (I) 

NORM 
SPT 
( H i )  



STRATIGRAPHICS 
JOB NO: 

'JOB NAME: 
SOUNDING NO: 

DEPTH COKE 
( F T )  (TSF) 

NOTES: 

'96-110-220 
Zone A Char les ton Naval Base, S.C. 
cp004 

AVERAGED GENERATED 
HORM FRICTION PORE UATER SOIL 
CONE FRICTIOH R A T I O  PRESSURE CONDUCTIVITY SOIL TYPE 

(TSF) (TSF) ( X )  ( T S F )  (itS/cmI 

Ned dense, Sand t o  s i l t y  send 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i  1 t y  sand 
Med dense, Sand t o  s I  l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  si  l t y  sand 
Med dense, Sand t o  s i  l t y  sand 
Med dense, Sand t o  s i t t y  sand 
s t i f f ,  Sandy s i l t  t o  c tayey s i l t  
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Send t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
S t i f f ,  Clayey s i l t  t o  s i l t y  c l e y  
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
V Ioose, S i l t y  sand t o  sendy s i l t  
V loose, S i l t y  sand t o  sandy s i l t  
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
V Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  

* Ind i ca tes  l i g h t l y  overconso l ida ted s o i l  
** Ind i ca tes  h e a v i l y  overconso l ida ted o r  cemented s o i l  

DRAINED 
FRICTION RELATlVE 
ANGLE DENSITY 
( O E G )  ( X I  

40-42 40-60 
40-42 40-60 
40-42 40-60 
40-42 40-60 
40-42 40-60 
40-42 40-60 
40-42 40-60 
37-40 40-60 
40-42 40-60 
37-40 40-60 

Mixed s o i l s  con ta in ing  both granu lar  and f i n e  gra ined p a r t i c l e s  Ce.g. cLayey sands) 
may undergo p a r t i a l  d ra ined  f a i l u r e  d u r i n g  CPT. Both undrained and d ra ined  
parameters can be es t imated f o r  these s o i l s .  

UNDRAINED 
LARGE 

UNDRAINED STRAIN 
SHEAR SHEAR 

Nc STRENGTH STRENGTH SPf 
CKSF) (KSF) (N) 

20 - 23 
20 - 23 
20 - 23 
20 - 23 
30 - 33 
33 - 40 
23 - 30 
15 - 17 
23 - 30 
15 - 17 

PAGE 2 

WORM 
SPT 
(HI) 

St ruc tu re  r a t e  o f  load ing should be considered in  choosing uh i ch  s t reng th  parameters 
t o  use f o r  design. Drained and undrained paremeters must n o t  be combined as such 
conlbination u i l l  r e s u l t  i n  s i g n i f i c a n t  ove rp red i c t i on  o f  i n  s i t u  shear s t rength .  



STRATIGRAPII I C S  
,JOB NO: 
JOE NAME: 
SOUNDING NO: 

DEPTH CONE 
( F T )  (TSF) 

'96-110-220 
Zone A Charleston Naval Base, S.C. 
cpoos 

AVERAGED GENERATED 
NORM F R I C T I O N  PORE WATER SOIL 
CONE FRICTION R A T I O  PRESSURE COHDUCTIVITY SOIL TYPE 

( T S F )  ( T S F )  ( X )  (TSF) ( u S / C ~ )  

V dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
V s t i f f ,  Sandy s i l t  t o  sandy c lay 
Dense, S i l t y  sand t o  sandy s i l t  
Med dense, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
fled dense, S i l t y  sand t o  sandy s i l t  
Loose, Sand t o  s i l t y  sand 
V s t i f f ,  Sandy s i l t  t o  sandy clay 
V s t i f f ,  Sandy c l ay  t o  s i l t y  clay * 
S t i f f ,  Sandy ctay t o  s i l t y  c lay  * 
Med dense, S i l t y  sand t o  sandy s i l t  
Loose, Sand t o  s i l t y  sand 
loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
loose, Sand t o  s i l t y  sand 
S t i f f ,  Clayey s i l t  t o  s i l t y  c lay  
Soft, Clayey s i l t  t o  s i l t y  c lay  
Soft, Clayey s i l t  t o  s i l t y :  c lay  
Soft, Clayey s i l t  t o  s i l t y  c lay  
Firm, Clayey s i l t  t o  s i t t y  c lay  
F i rm,  Clayey s i l t  t o  s i l t y  c loy  
F i rm,  Sandy s i t t  t o  clayey s i t t  
Firm, Clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  Sandy s i l t  t o  clayey s i l t  
S t i f f ,  Clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  Sandy s i l t  t o  clayey s i l t  
S t i f f ,  Clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  Clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  Clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  Clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  Clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  Clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  Clayey s i i t  t o  s i l t y  c lay  
S t i f f ,  Clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  Clayey s i l t  t o  s i l t y  clay 

DRAINED 
F R I C T I O N  RELATIVE 
ANGLE DENSITY 
(DEG) (XI 

UNDRAl HE0 
LARGE 

UNDRAIMED STRAIN 
SHEAR SHEAR 
STRENGTH STRENGTH SPT 
(KSF) (KSF) (HI 

+ 62 
39 - 47 

2.66 4.11 16 - 21 
21 - 23 
24 - 29 
17 - 22 
15 - la 
9 - 12 

2.31 1.57 8 - 10 
2.49 1.59 12 - 14 
1.90 1.15 5 - 6  

5 - 6  
6 - 8  
10 - 13 
10 - 13 
15 - 17 
20 - 26 
20 - 27 
18 - 21 
9 - 11 

1.15 0.96 1 - 3  
0.49 0.22 1 - 3  
0.48 0.19 1 - 3  
0.46 0.15 1 - 3  
0.52 0.14 1 - 3  
0.95 0.20 2 - 3  
0.52 0.13 1 - 3  
0.98 0.16 1 - 3  
1-01 0.12 1 - 3  
1.06 0.17 1 - 3  
1.10 0.17 1 - 3  
1.16 0.25 1 - 3  
1.15 0.25 1 - 3  
1.16 0.24 1 - 3  
1.20 0.27 1 - 3  
1.21 0.22 1 - 3  
1.24 0.28 1 - 3  
1.26 0.31 1 - 3  
1.28 0.33 1 - 3  
1.36 0.33 f - 3  

MORH 
SPT 



STRATIGRAPHICS 
JOB NO: 
JOB HAME: 
SOUNDIHG NO: 

DEPTH CONE 
(FT) ( T S F )  

'96-110-220 
Zone A Charleston Naval Base, S.C. 
cp005 

AVERAGED GENERATE0 
NORM F R I C T I O N  PORE UATER SOIL 
COME F R I C T I O N  R A T I O  PRESSURE CONDUCTIVITY SOIL TYPE 

( T S F )  ( T S F )  ( X I  ( T S F )  (~S lcm)  

8.8 0.2 2.0 -0.05 1179 S t i f f ,  Clayey s i l t  t o  s i l t y  clay 
9.3 0.0 0.8 0.00 1143 V loose, S i l t y  sand to sandy s i l t  
10.9 0.4 3.0 0.00 754 S t i f f , C l a y e y s i l t t o s i l t y c l a y  
8.7 0.2 2.4 -0.10 1052 S t i f f ,  Clayey s i i t  t o  s i l t y  c lay 
8.7 0.2 2.7 -0.10 1043 S t i f f ,  Clayey sf tt t o  s i l t y  clay 
8.5 0.2 2.2 -0.10 997 S t i f f ,  Clayey s i l t  t o  s i l t y  c lay 
8.5 0.2 2.1 0.00 1020 S t i f f ,  Clayey s i l t  t o  s i l t y  c lay 
8.6 0.2 2.2 -0.06 1029 St i f f ,  Clayey s i l t  t o  s i l t y  c lay 
8.0 0.2 2.2 0.00 934 S t i f f ,  Clayey s i l t  t o  s i l t y  c lay 
8.2 0.2 1.9 -0.01 936 S t i f f ,  Clayey s i l t  t o  s i l t y  clay 
8.7 0.2 1.6 -0.05 1024 S t i f f ,  Sandy s i l t  t o  clayey s i l t  
8.9 0.2 1.7 -0.10 1048 S t i f f ,  Sandy s i l t  t o  clayey s i l t  
8.8 0.2 1.8 -0.10 1005 S t i f f ,  Clayey s i l t  t o  s i l t y  clay 
9.4 0.2 2.3 -0.10 970 S t i f f ,  Clayey s i l t  t o  s i l t y  clay 
8.9 0.2 2.5 -0.02 1014 St i f f ,  Clayey s i l t  t o  s i t t y  c lay 
9.3 0.2 2.3 0.00 915 S t i f f ,  Clayey s i l t  t o  s i l t y  cley 
9.3 0.2 2.1 -0.05 959 S t i f f ,  Clayey s i l t  t o  s i l t y  clay 
11.2 0.3 2.4 -0.10 964 St i f f ,  Clayey s i l t  t o  s i l t y  clay 
9.8 0.3 2.0 -0.10 1160 S t i f f ,  Clayey s i l t  t o  s i l t y  cley 
9.9 0.2 1.9 -0.04 1176 S t i f f ,  Clayey s i l t  t o  s i l t y  clay 

16.2 0.4 2.5 -0.07 937 S t i f f ,  Sandy c lay  t o  s i l t y  clay * 
9.7 0.3 1.9 -4.01 1115 S t i f f ,  Clayey s i l t  t o  s i l t y  c lay 
10.5 0.4 2.8 -0.04 727 Stif f , .Clayey s i l t  t o  sf l t y  c lay 
10.8 0.3 2.4 0.00 934 S t i f f ,  Clayey s i l t  t o  s i l t y  c lay 
12.2 0.2 2.1 -0.10 930 S t i f f ,  Clayey s i l t  t o  s i l t y  c lay 
10.8 0.3 2.8 -0.06 1147 S t i f f ,  Clayey s i l t  t o  s i l t y  c lay  
11.0 0.3 2.3 -0.05 1050 S t i f f ,  Clayey s i l t  t o  s i l t y  cLay 
11.3 0.3 2.2 -0.10 1143 S t i f f ,  Clayey s i l t  t o  s i t t y  c lay 
11.5 0.3 2.3 -0.10 1155 St i f f ,  Clayey s i l t  t o  s i l t y  clay 
10.9 0.2 1.9 -0.03 1090 S t f f f , C L a y e y s i i t t o s i ~ t y c l a y  
11.0 0.2 2.1 -0.10 1124 S t i f f ,  Clayey s i l t  t o  s i l t y  c lay 
10.7 0.3 2.3 -0.10 1126 S t i f f , C l a y e y s i l t t o s i l t y c l a y  
11.4 0.3 2.5 0.00 1114 S t i f f ,  Clayey s i l t  t o  s i l t y  c lay 
11.1 0.3 2.2 -0.05 1142 S t i f f ,  Clayey sf I t  t o  s i l t y  c lay 
10.2 0.3 1.9 -0.05 1174 S t i f f ,  Clayey s i l t  t o  s i l t y  clay 
26.0 0.4 0.6 -0.02 749 Loose, S i l t y  sand t o  sandy s i l t  
127.7 1.1 0.7 -0.01 335 Med dense, Sand t o  s i l t y  sand 
170.4 1.7 1.0 -0.07 275 Dense, Sand t o  s i l t y  sand 
79.3 2.7 1.7 -0.09 266 Dense, S i l t y  sand t o  sandy s i l t  
155.1 1.8 0.9 -0.03 395 Med dense, Sand t o  s i l t y  sand 

DRA1 NED 
F R I C T I O N  RELATIVE 
ANGLE DENSITY Hc 
(DEC) (X I  

10 
27-31 0-20 

15 
10 
I0 
10 
10 
10 
1 D 
10 
10 
10 
10 
10 
10 
10 
10 
15 
15 
15 
15 
10 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 

LARGE 
UNDRAlNED STRAIN 
SHEAR SHEAR 
STREHGTH STRENGTH SPT 

( H I  

WDRH 
SPT 
(HI) 

1 - 3  
1 - 3  
3 - 4  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  



STRATIGRAPHICS 
. JOE NO: 

JOB NAME: 
SWWOtNG NO: 

DEPTH COHE 
( F T )  (TSF1 

NOTES: 

'96-110-220 
Zone A Char les ton Meval Base, S.C. 
cp005 

AVERAGED GENERATED 
NORM FRICTION PORE WATER SOtL 
COHE FRICTION RATIO PRESSURE CONDUCTIVITY SDIL TYPE 

(TSF) (TSF) (X I  (TSF) (us/ ern) 

Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand , 

Dense, Sand t o  s i l t y  sand 
Dense, sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
Med dense, S i l t y  sand t o  sandy s i l t  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy c l a y  t o  s i l t y  c l a y  * 
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  

* l nd i ca tes  L igh t l y  overconso l ida ted sof 1 
* *  I nd i ca tes  h e a v i l y  overconso l ida ted o r  cemented s o i l  

DRAINED 
FRICTION RELATIVE 
ANGLE DEHSl TY 
(DEG) ( X I  

Mixed s o i l s  con ta in ing  both  ~ r a n u l a r  and f i n e  g ra ined  p a r t i c l e s  (e-g. c layey sands] 
may undergo p a r t i a l  d ra ined  f a i  Lure du r i ng  CPT. Both undra ined and d ra ined  
parameters can be es t imated f o r  these s o i l s .  

UHDRAI NED 
LARGE 

UHDRAIHED STRAIH 
SHEAR SHEAR 

Nc STRENGTH STRENGTH SPT 
(KSF) (KSF) (HI 

PAGE 3 

NORM 
SPT 
( H i )  

s t r u c t u r e  r a t e  o f  load ing should be considered in choosing which s t reng th  parameters 
t o  use f o r  design. Drained and undralned parameters must n o t  be combined as such 
ccnlbinat ion w i l I  r e s u l t  in s i g n i f i c a n t  ove rp red i c t i on  o f  in s i t u  shear s t rength .  



STRAT lGRAPHiCS 
JOB HO: 
JOB NAME: 
SWHDIWG NO: 

DEPTH CONE 
(FT) (TSF) 

'96-110-220 
Zone A Charleston Naval Base, S.C 
cp006 

AVERAGED GENERATED 
NORM F R I C T I O N  PORE WATER 
COME F R l C T l O M  R A T I O  PRESSURE 

(TSF) (TSF) ( X )  (TSF) 

. . 

SO1 L 
CONDUCT I 
(uS/cm) 

105 
103 
24 1 
156 
2 74 
2 70 
244 
634 
710 
728 
64 1 
560 
65 1 
444 
526 
406 
316 
255 
246 
235 
210 
193 
20 1 
206 
209 
206 
21 1 
20 1 
21 1 
238 
246 
248 
256 
265 
2 78 
2 79 
355 
470 
5 69 
4 77 

V I T Y  SOIL TYPE 

Med dense, Sand to  s i l t y  sand 
Loose, S i I t y  sand to  sandy s i l t  
Loose, S i l t y  sand to  sandy sf l t 
S t i f f ,  Sandy s i l t  to  sandy clay 
S t i f f ,  S i l t y  clay to  clay * 
V s t i f f ,  Sandy clay to s i l t y  clay * 
V s t i f f ,  Sandy s i l t  to sandy clay 
S t i f f ,  Sandy s i l t  to clayey s i l t  
S t i f f ,  Clayey s i l t  t o  s i l t y  clay 
S t i f f ,  Sandy clay to  s i l t y  ctay * 
S t i f f ,  Sandy clay to  s i l t y  clay * 
S t i f f ,  Sandy s i l t  to  clayey s i l t  
S t i f f ,  Sandy s i l t  to  sandy clay 
loose, S i  i t y  sand to  sandy s i l t  
Loose, S i l t y  sand to  sandy s i l t  
Loose, Sand to  s i l t y  sand 
Loose, Send to s i l t y  sand 
Loose, Sand to  s i l t y  sand 
Ned dense, Sand to  s i  Lty sand 
Med dense, Sand to  s i l t y  sand 
Hed dense, Sand to  s i l t y  sand 
Med dense, Sand to  s i  1 t y  sand 
fled dense, Sand to  s i l t y  sand. 
Med dense, Sand to  s i l t y  sand 
fled dense, Sand to  s i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Med dense, Sand to  s i  1 ty  sand 
Med dense, Sand to  s i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Med dense, Sand to s i l t y  sand 
Med dense, Sand to s i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Med dense, S i l t y  sand to sandy s i l t  
V s t i f f ,  Sandy s i l t  to sandy clay 
V s t i f f ,  Sandy s i l t  to sandy clay 
V loose, S i l t y  sand to sandy s i l t  
Med dense, S i l t y  sand to  sandy s i l t  

DRAINED 
F R I C T I O N  
ANGLE 
IDEG) 

40-42 
36-37 
31 -36 

27-31 
31-36 
40-42 
40-42 
40-42 
40-42 
40-42 
40-42 
40-42 
40-42 
40-42 
40-42 
40'-42 
40-42 
40-42 
40-42 
40-42 
40-42 
40-42 
40-42 
40-42 
37-40 
36-37 

31-36 
27-31 

RELAT I VE 
DENSITY 
( X I  

40-60 
20-40 
20-40 

20-40 
20-40 
20-40 
20-40 
20-40 
40-60 
40-60 
40-60 
40-60 
40-60 
40-60 
40-60 
40-60 
40-60 
40-60 
40-50 
40-60 
40-60 
40-60 
40-60 
40-60 
40-60 
40-60 

0-20 
40-60 

UHDRAINED 
LARGE 

UNDRAINEO STRAIN 
SHEAR SHEAR 
STRENGTH STRENGTH SPT 
(KSF) (KSF) ( H I  

NORM 
SPT 
( H I )  

17 - 20 
7 - 10 
3 - 4 
7 - 10 
23 - 30 
17 - 20 
12 - 15 
4 - 6  
4 - 6  
4 - 6  
6 - 7 
4 - 6  
7 - 10 
7 - 10 
3 - 4  
12 - 15 
15 - 17 
17 - 20 
20 - 23 
30 - 33 
33 - 40 
33 - 40 
33 - 40 
33 - 40 
33 - 40 
33 - 40 
30 - 33 
30 - 33 
30 - 33 
30 - 33 
30 - 33 
30 - 33 
23 - 30 
ZO - 23 
20 - 23 
12 - 15 
6 - 7  
6 - 7 
1 - 3  

12 - 15 



STRATlGRAPHlCS 
JOB No: 
JOB HAME: 
SWHDING MO: 

'96-110-220 
Zone A Charleston Naval Base, S.C. 
cpO06 

AVERAGED GENERATED 
NORM FRICTIOM PORE UATER SOIL 
CONE FRICTIOH RATIO PRESSURE EOMDUCTIVITY S O I L  TYPE 

(TSF) (TSF) (%I ( T S F )  (uslcm) 

UHDRAIMED 
LARGE 

UNDRAINED STRAlN 
SHEAR SHEAR 

Wc STRENGTH STRENGTH 
(KSF) (KSF) 

D R A I  HE0 
FRICTION RELATIVE 
ANGLE DENSITY 
(DEG) (XI 

HORN 
SPT 
( H f )  

DEPTH CONE 
( F T )  (TSF)  

SPT 
CHI 

Loose, S i l t y  sand t o  sandy s i l t  
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, sand t o  s i  1 t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
V s t i f f ,  Sandy s i t t  t o  sandy c l a y  
Med dense, S i l t y  sand t o  sandy s i l t  
s t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i t t  
S t i f f ,  Sandy s i l t  t o  c layey s i  l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  ctayey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
s t i f f ,  Sandy s i l t  t o  ctayey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i t t  t o  c layey s i l t  
S t i f f ,  Sandy s i t t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i t t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i i t  
S t i f f ,  Sandy s i t t  t o  c layey s i l t  
V Loose, s i l t y  sand t o  sandy s i l t  
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V Loose, s i l t y  sand t o  sandy s i l t  
Loose, Sand t o  s i l t y  sand 
Med dense, S i  1 t y  sand t o  sandy s i  1 t 

* Ind ica tes  l i g h t l y  overconso l ida ted s o i l  
* *  l ndicates  heavi l y overconsol  i da ted  o r  cemented s o i  l 

Mixed s o i l s  con ta in ing  bo th  granular and f i n e  gra ined p a r t i c l e s  (e.g. c layey sands) 
tnay undergo p a r t i a l  d ra ined  f a i l u r e  d u r i n g  CPT. Both undra ined and d ra ined  
parameters can be es t imated f o r  these s o i l s .  

S t ruc tu re  r a t e  o f  Loading should be considered in  choosing which s t reng th  parameters 
t o  use f o r  design. Dra ined and undrained parameters must no t  be combined as such 
combination u i l l  r e s u l t  in s i g n i f i c a n t  ove rp red i c t i on  of in s i t u  shear s t rength .  



STRATIGRAPHICS 
JOE NO: 
JOB NAME: 
SWHDING NO: 

96-110-220 
ZONE A CHARLESTOM NAVAL BASE, S.C. 
CP007 

AVERAGED GENERATED 
HORH F R I C T I O N  PORE UATER 
CONE F R I C T I O N  R A T I O  PRESSURE 
(TSF) (TSF) (%) (TSF) 

PAGE 1 

UNDRAI NED 
LARGE 
STRAlH 
SHEAR 
STRENGTH SPT 
(KSF) (H) 

DRAINED 
FRtCTlOH RELATIVE 
ANGLE DENSITY 
(DEGI (XI 

UNDRAIHED 
SHEAR 

Uc STREYGTH 
(KSF) 

SOIL 
C O N D U C T I V I T Y  S O I L  TYPE 
(uS/cm) 

NORM 
SPT 
(N f l  

DEPTH CONE 
tFT) (TSF) 

Dense, sand to  s i l t y  sand 
Dense, sand to  s i l t y  sand 
V s t i f f ,  sandy s i l t  to sandy clay 
S t i f f ,  sandy clay to  s i l t y  clay * 
Med dense, s i l t y  sand to  sandy s i l t  
Loose, sand to  s i l t y  sand 
Med dense, sand to s i t  t y  sand 
Med dense, sand to s i l t y  sand 
Med dense, sand to s i l t y  sand 
Dense, s i l t y  sand to  sandy s i l t  
S t i f f ,  sandy s i l t  to clayey s i l t  
Soft, clayey s i l t  to  s i i t y  clay 
Soft, s i l t y  clay to  clay 
Soft, c lay 
Soft, sandy s i l t  to  clayey s i l t  
Soft, s i l t y  clay to  clay 
Soft, sensit ive f i n e  grained s o i l  
V loose, sand to  s i l t y  sand 
Dense, sand t o  s i l t y  sand 
Med dense, s i l t y  sand to  sandy s i l t  
S t i f f ,  clayey s i l t  to  s i l t y  c lay 
S t i f f ,  sandy s i l t  to  clayey s i l t  
Loose, sand t o  s i l t y  sand 
Med dense, sand to  s i l t y  sand 
Hed dense, sand to  s i l t y  sand 
Med dense, sand to  s i l t y  sand 
Med dense, sand to  s i  l t y  sand 
Hed dense, sand t o  s i l t y  sand 
Loose, sand to  s i l t y  sand 
Loose, s i l t y  sand to  sandy s i l t  
Firm, s i l t y  clay to  clay 
Soft, s i l t y  clay to  clay 
Soft, s i l t y  clay to clay 
Firm, s i l t y  clay to  clay 
Firm, s i l t y  clay to  clay 
Soft, s i l t y  clay to  clay 
Soft, s i l t y  clay to clay 
Firm, s i l t y  clay to clay 
Soft, s i l t y  clay to clay 
Firm, s i l t y  clay to clay 



STRATIGRAPHICS 
JOB NO: 

.JOB NAME: 
SWNDlHG NO: 

PAGE i! 
96-110-220 
ZONE A  CHARLESTON NAVAL BASE, S.C. 
CP007 

AVERAGED GENERATED 
NORM F R I C T I O N  PORE WATER 
CONE F R I C T I O N  R A T I O  PRESSURE 
( T S F )  ( T S F )  ( X I  (TSF) 

UNDRAI NED 
LARGE 
STRAIN 
SHEAR nm 
STRENGTH SPf SPT 
(KSF) (N) ( H i )  

DRAINED UHDRAl NED 
F R I C T I O N  RELATIVE SHEAR 
ANGLE DENSITY Nc STREHGTH 
(DEGI (X I  (KSF) 

SOlL 
CONDUCT 
(uS/crn) 

DEPTH CONE 
( F T )  ( T S F )  

IVITY SOIL TYPE 

Soft, s i l t y  c lay to c lay  
Soft, s i l t y  c lay  t o  c lay  
Firm, s i t t y  c lay  to c lay  
Firm, s i l t y  c lay  to c lay  
Firm, s i l t y  c iay  to c lay  
Firm, s i l t y  c lay to c lay  
F i r m ,  s i l t y  c lay  t o  c lay  
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  clayey s i l t  to  s i l t y  c lay  
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  clayey s i l t  to  s i l t y  c lay  
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  sandy c lay  t o  si 1 t y  c lay  * 
s t i f f ,  clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  s f l t y  c lay  t o  c lay  
S t i f f ,  clayey s i l t  t o  s i t t y  c lay  
S t i f f ,  clayey s i l t  t o  s i t t y  c lay  
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  clayey s i t t  t o  s i l t y  c lay  
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  cIayey s i l t  t o  s i l t y  c lay  
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  clayey s i l t  t o  s i t t y  c lay  
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  clayey s i l t  t o  s i l t y  c lay 
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
s t i f f ,  cLayey s i l t  to  s i l t y  c lay  

1001 
1070 
1086 
1042 
1058 
1064 
i o n  
1073 
1104 



STRATIGRAPHICS 
JOB NO: 
JOB NAME: 
'SWNDING HO: 

DEPTH CONE 
( F T )  tTSF) 

41.0 12.9 
41.5 12.4 
42.0 12.0 
42.5 12.1 
43.0 12.1 
43.5 12.5 
44.0 11.8 
44.5 12.1 
15.0 16.2 
45.5 13.1 
46.0 17.3 
L6.5 11.4 
47.0 11.7 
47.5 11.9 
48.0 12.2 
48.5 12.2 
49.0 11.2 
49.5 10.6 
50.0 10.7 
50.5 46.3 
51 .O 37.3 
51.5 39.9 
52.0 36.0 
52.5 39.6 
53.0 40.5 
53.5 40.2 
54.0 41.1 
54.5 43.3 
55.0 33.7 
55.5 29.1 
56.0 32.1 
56.5 32.6 
57.0 31.0 
57.5 33.2 
58.0 34.6 
58.5 34.2 
59.0 30.1 
59.5 35.6 
60.0 29.9 
60.5 29.3 

96-110-220 
ZOHE A CHARLESTOH NAVAL BASE, S.C. 
CP007 

AVERAGED GENERATED 
NDRM FRICTION PORE UATER 
CONE FRlCTlOH RATIO PRESSURE 
(TSF) (TSF) ( X I  (TSFI 

SOIL 
CONDUCTIVITY SOIL TYPE 
(uslcrn) 

S t i f f ,  clayey s i l t  t o  s i l t y  c lay 
S t i f f ,  clayey s f  L t  t o  s i  l t y  c lay  
S t i f f ,  clayey s i L t  t o  s i t t y  c lay  
S t i f f ,  clayey s i l t  t o  s i t t y  c iay  
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  clayey s i l t  t o  s i i t y  c lay 
S t i f f ,  clayey s i l t  t o  s i l t y  c lay 
s t i f f ,  sandy c lay  t o  s i l t y  c lay * 
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  sandy c lay  t o  s i l t y  clay * 
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  clayey s i l t  t o  s i l t y  clay 
S t i f f ,  clayey s i l t  t o  s i l t y  clay 
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  clayey s i l t  t o  s i l t y  c lay  
Loose, sand t o  s i  I t y  sand 
Loose, s i l t y  sand t o  sandy s i l t  
Loose, s i l t y  sand t o  sandy s i l t  
Loose, s i l t y  sand t o  sandy s i l t  
Loose, s i l t y  sand t o  sandy s i l t  
Loose, s i l t y  sand t o  sandy s i l t  
Loose, s i l t y  sand t o  sandy s i  l t  
Loose, s i  l t y  sand t o  sandy s i l t  
Loose, s i t t y  sand t o  sandy s i l t  
Loose, s i l t y  sand t o  sandy s i  l t 
Loose, s i l t y  sand t o  sandy s i l t  
Loose, s i  l t y  sand t o  sandy s i l t  
Loose, s i l t y  sand t o  sandy s i l t  
Loose, s i l t y  sand t o  sandy s i l t  
Loose, s i l t y  sand t o  sandy s l l t  
Loose, s i l t y  sand t o  sandy s i l t  
Loose, s i l t y  sand t o  sandy sf l t  
Loose, s i l t y  sand t o  sandy s i l t  
Loose, s i l t y  sand t o  sandy s i l t  
Loose, s i l t y  sand t o  sandy s i l t  
Loose, s i  I t y  sand t o  sandy s i l t  

DRAINED 
FRICTION RELATIVE 
ANGLE DENSITY 
(DEG) ( X )  

UHDRAI NED 
SHEAR 

Nc STRENGTH 
(KSF) 

15 1.39 
15 1.32 
15 1.27 
15 1.27 
15 1.27 
15 1.31 
15 1.22 
15 1.25 
15 1.80 
15 1.38 
15 1.94 
15 1.15 
15 1.18 
15 1.21 
15 1.24 
15 1.24 
15 1.09 
10 1.52 
10 1.54 

UNDRAl NED 
LARGE 
STRAIN 
SHEAR 
STREUGTH S P l  
(KSF) (U) 

PAGE 3 



STRATIGRAPHICS 
JOB NO: 

.JOB NAME: 
S W H D I H C  NO: 

DEPTH COHE 
( F T )  ( T S F )  

NOTES: 

96-110-220 
ZOUE A CHARLESTON NAVAL BASE., S .C .  
C P 0 0 7  

AVERAGED GENERATED 
NORM FRICTION PORE WATER S O I L  
CONE f R l C T l O N  RATIO PRESSURE CONDUCTlVlTY S O I L  TYPE 
( T S F )  ( T S F )  (7.1 ( T S F )  (us/cm) 

Loose, s i l t y  sand t o  sandy s i l t  
Loose, s f  l t y  sand t o  sandy s i  1 t 
Loose, s i l t y  sand t o  sandy s i l t  
Loose, s i l t y  sand t o  sandy s i l t  
Loose, s i  1 t y  sand t o  sandy s i  t t 
V s t i f f ,  sandy s i l t  t o  sandy c t e y  
V s t i f f ,  sandy s i l t  t o  sandy d a y  
V s t i f f ,  sandy s i l t  t o  sandy c l a y  
V s t i f f ,  sandy s i l t  t o  sandy c l a y  
Med dense, s i l t y  sand t o  sandy s i l t  
V s t i f f ,  sandy s i l t  t o  sandy c l a y  
V s t i f f ,  sandy s i l t  t o  sandy c l a y  
V s t i f f ,  sandy s i l t  t o  sandy c l a y  

* Ind i ca tes  L i g h t l y  overconso l ida ted s o i l  
** Ind i ca tes  h e a v i l y  overconso l ida ted o r  cemented s o i l  

Mixed s o i l s  con ta in ing  both  granutar  and f i n e  gra ined p a r t i c l e s  (e-g.  c layey sands) 
may undergo p a r t i a l  d ra ined  f a i l u r e  d u r i n g  CPT. Both undrained and d ra ined  
parameters can be est imated f o r  these s o i l s .  

DRAl NED 
F R I C T I O N  R E L A T I V E  
ANGLE OENSITY 
(DEG) ( X )  

UHDRAIHED 
SHEAR 

Hc STRENGTH 
(KSF) 

PAGE 4 

UHDRAINED 
LARGE 
S T R A I N  
SHEAR HORH 
STRENGTH SPT SPT 
(KSF) (N) ( I f 1  

St ruc tu re  r a t e  o f  load ing should be considered in choosing uh i ch  s t reng th  parameters 
t o  use f o r  design. Drained end undra ined parameters must no t  be combined as such 
combinat ion w i l l  r e s u l t  in s i n n i f i c a n t  ove rp red i c t i on  o f  in  s i t u  shear s t rength .  



STRATI GRAPHICS 
.JOB NO: 
JOB NAME: 
SWUDIHG NO: 

DEPTH CONE 
( F T )  (TSF) 

'96-110-220 
Zone A Char leston Naval Base, S . C .  
cpOO8 

AVERAGED GENERATED 
NORM FRICTION PORE WATER SOIL 
CONE FRICTION RATIO PRESSURE CONDUCTIVITY SOIL TYPE 

( T S F )  ( T S F )  (%I ( T S F )  (us/cm) 

Dense, Sand t o  s i  L t y  sand 
Med dense, S i  1 t y  sand t o  sandy s i  1 t 
S t i f f ,  Sandy c l a y  t o  s i l t y  c l a y  * 
S t i f f ,  Sandy c l a y  t o  s i l t y  c l a y  * 
loose, S i l t y  sand t o  sandy s i  I t 
S t i f f ,  S i l t y  c l a y  t o  c l a y  * 
S t i f f ,  S i l t y  c l a y  t o  c l a y  * 
S t i f f ,  S i l t y  c i a y  t o  c l a y  * 
S t i f f ,  S i l t y  c i a y  t o  c l a y  * 
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
Loose, Sand t o  s i l t y  sand 
Hed dense, S i  l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy c l a y  t o  s i  L t y  c l a y  * 
toose, S i l t y  sand t o  sandy s i L t  
Loose, Sand t o  s i l t y  sand 
toose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
Loose, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
Med dense, S i l t y  sand t o  sandy s i l t  
Dense, S i l t y  sand t o  sandy s i l t  
V s t i f f ,  Sandy c l a y  t o  s i l t y  c l a y  * 
V s t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
Loose, s i l t y  sand t o  sandy s i l t  
Med dense, Sand t o  s i l t y  sand 
Med dense, S i i t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Med dense, S i l t y  sand t o  sandy s i l t  
Med dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 

DRAINED 
fRlCTlDN RELATIVE 
ANGLE DENSITY 
(DEG) ( X )  

UHDRAIHEO 
LARGE 

UHDRAIHED STRAIN 
SHEAR SHEAR 
STREHGTH STRENGTH 
(KSF)  (KSF) 

SPT 
( H I  

37 - 45 
10 - 11 
4 - 5  
3 - 4  
2 - 3 
9 - 1 1  

1 1  - 13 
8 - 9 
8 - 10 
2 - 3 
a - 10 
10 - 12 
5 - 6  
3 - 5  
5 - 6  
6 - 9  
4 - 5 
5 - 6 
6 - 9  
IS - 18 
15 - 18 
6 - 9 
6 - 9  
16 - 18 
16 - 18 
21 - 25 
1 1  - 14 
4 - 6  
3 - 4 
3 - 4  
4 - 6  
1 - 3  
7 - 10 
32 - 38 

PAGE 1 

NORM 
SPT 
(Nf) 



STRATlCRAPHtCS 
JOB HO: 
JOB NAME: 
SWNDIHG NO: 

DEPTH COHE 
iFT1 (TSF) 

'96-110-220 
Zone A Charleston Naval Base, S.C. 
cp008 

AVERAGED GENERATED 
NORM F R i C T I O H  PORE WATER SOIL 
CONE F R l C T l O H  R A T I O  PRESSURE CONDUCT1 

(TSF) (TSF) (%) (TSF) (uS/C~)  
V l  T Y  S O I L  TYPE 

Med dense, Sand to  s i  l t y  sand 
Med dense, Sand t o  s i t  t y  sand 
Med dense, Sand t o  s i l t y  sand 
V s t i f f ,  Sandy s i l t  to  sandy clay 
S t i f f ,  Sandy s i l t  to  clayey s i l t  
V loose, S i l t y  sand to  sandy s i l t  
V s t i f f ,  Sandy clay to  s i l t y  clay * 
S t i f f ,  Clayey s i l t  t o  s i l t y  clay 
Loose, S i l t y  sand to  sandy s i l t  
Med dense, Sand to  s i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Dense, Sand to  s i l t y  sand 
Dense, Sand t o  s i l  t y  sand 
V dense, Sand to  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, sand t o  s i l t y  sand 
Med dense, sand t o  s i l t y  sand 
Hed dense, Sand to  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i t t y  sand 
Dense, Sand to  s i t t y  sand 
Dense, Sand t o  s i l t y  sand 
Med dense, sand to  s i l t y  sand 
Med dense, Send to  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i  Lty sand 
Oense, Sand to  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Dense, Sand to  s i i t y  sand 
Dense, Sand to  s i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Med dense, sand t o  s i l t y  sand 
Med dense, s i l t y  sand to sandy s i l t  

DRAINED 
FRICTION 
ANGLE 
(DEGI  

40-42 
40-42 
40-42 

27-31 

36-37 
40-42 
40-42 
37-40 
40-42 
40-42 
42-46 
42-46 
42-46 
40-42 
40-42 
40-42 
40-42 
40-42 

. 40-42 
40-42 
40-42 
40-4'2 
40-42 
42-46 
40-42 
40-42 
40-42 
40-42 
40-42 
40-42 
40-42 
40-42 
40-42 
40-42 
37-40 
37-40 

RELATIVE 
DENSITY 
(XI 

40-60 
40-60 
40-60 

0-20 

20-40 
40-60 
40-60 
40-60 
40-60 
60-80 
60-80 
80-100 
60-80 
60-80 
40-60 
40-60 
60-80 
60-80 
60-80 
60-80 
60-80 
40-60 
40-60. 
60-80 
60-80 
60-80 
60-80 
60  - 80 
40-60 
40-60 
60-80 
60-80 
40-60 
60-80 
40-60 
40-60 

UHDRAINED 
LARGE 

UNDRAIHED STRAIN 
SHEAR SHEAR 

Hc STRENGTH STRENGTH SPT 
(KSF) (KSF) (HI 

PAGE 2 

NORH 
SPT 
( H I )  



STRATIGRAPHICS 
JOB HO: 
JOB NAME: 
SWNOING NO: 

' 9 6 - 1 1 0 - 2 2 0  
Zone A Char les ton Naval Base. S.C. 

PAGE 3 

UNDRAIHED 
LARGE 

UHDRAINED STRAIN 
cp008 

AVERAGED GENERATED DRA l NED 
FRICTION RELATIVE 
ANGLE DENSITY 
(DEG) (XI  

NORM FRICTION PORE DATER SOIL 
CONE FRICTION RATIO PRESSURE CONDUCTIVITY SOIL TYPE 

(TSF) (TSF) (%) (TSF) ( u S / C ~ )  

SHEAR SHEAR 
Nc STRENGTH STRENGTH SPT 

Nmn 
SPT 
( H f l  

DEPTH CONE 
( F T )  (TSF) 

41.0 3 3 . 7  
41.5 126 .9  
42 .0  146.1 
42.5 182.1 
43.0 178.2 
43.5 174.1 
4 4 . 0  211 .7  
44 .5  170.4 
4 5 . 0  99 .8  
4 5 . 5  60 .1  
4 6 . 0  21 .7  
46 .5  51.7 
47 .0  46 .4  
47.5 109.7 
4 8 . 0  125.1 
40 .5  200.0 
49 .0  248.2 
49.5 288.9 

Loose, s i l t y  sand t o  sandy s i l t  
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s I  l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Dense, S i l t y  sand t o  sandy s i l t  
V s t i f f ,  sandy s i l t  t o  sandy c l a y  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
V dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
Dense, S i l t y  sand t p  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s f  l t  
Loose, S i  l t y  sand t o  sandy s i l t  

I nd i ca tes  l i g h t l y  overconsol idated s o i l  
** Ind i ca tes  h e a v i t y  overconsol idated o r  cemented s o i l  

NOTES: 

Mixed  s o i l s  con ta in ing  bath granu lar  and f i n e  g ra ined  p a r t i c l e s  (e.g. c layey sands) 
may undergo p a r t i a l  d ra ined f a i l u r e  du r i ng  CPT. Both undrained and d ra ined  
parameters can be es t imated f o r  these s o i l s .  

S t ruc tu re  r a t e  o f  load ing should be considered i n  choosing which s t reng th  parameters 
to  use f o r  design. Drained and undrained parameters must n o t  be combined as such 
combinat ion wi 11 r e s u l t  i n  s i g n i f i c a n t  o v e r p r e d i c t i o n  o f  in  s i t u  shear strength.  



PAGE 1 STRATIGRAPHICS 
JOB NO: 

'JOB NAME: 
S W N D I H G  NO: 

DEPTH CONE 
( F T )  ( T S F )  

1 .OO PREPUNCH 
1 .SO PREPUNCH 
2.00 PREPUHCH 
2.50 PREPUNCH 
3.00 PREPUHCH 
3.50 PREPUNCH 
4 . 0 0  PREPUNCH 
4 . 5 0  PREPUNCH 
5.00 PREPUHCH 

5.5 37.5 
6 .0  3 5 . 4  
6.5 69.1 
7 . 0  73.1 
7 .5  4 1 . 4  
8 .0  18.3 
8.5 17 .4  
9.0 53.9 
9.5 77.7  

10.0  77 .4  
10.5 69.5 
11.0 90.0 
11 .5  60.4 

'96-110-220 
Zone A Charleston Naval Base, S.C.  
cp009 

AVERAGED GENERATED 
NORM F R I C T I O H  PORE WATER SOIL 
CONE F R I C T I O N  RAIID PRESSURE CONDUCTIV ITY 

( T S F )  ( T S F )  (%) ( T S F )  (uS/cm> 
S O I L  TYPE 

Loose, S i l t y  sand to  sandy s i l t  
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Loose, S i l t y  sand to  sandy s i l t  
S t i f f ,  Sandy c lay  to  s i l t y  c lay  * 
S t i f f ,  S i l t y  c lay  to  c lay  * 
Med dense, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Hed dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i  1 t y  sand 
Med dense, Sand t o  s i L t y  sand 
bled dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Hed dense, Sand t o  s i t t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand to  s i l t y  sand 
Med dense, Sand t o  s fL ty  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 

UNDRAINED 
LARGE 

DRAINED UNDRAINED S T R A I N  
F R I C T I O N  R E L A T I V E  SHEAR SHEAR 
ANGLE DENSITY H c  STRENGTH STREUGTR SPT 
(OEG) (2) (KSF) (KSF) (N) 

NORM 
SPT 
( N I I  



STRATIGRAPHICS 
JOB NO: 
J08 NAME: 
SWllD I N G  NO: 

DEPTH CONE 
( F f )  (TSF) 

'96-110-220 
Zone A Charleston Navel Base, S.C. 
cp009 

AVERAGED GENERATED 
NORM F R I C T I O N  PORE WATER S O I L  
CONE FRlCTlON R A T I O  PRESSURE CONDUCTIVITY S O I L  TYPE 

(TSF) (TSF) ( X )  (TSF) (us/cm) 

Med dense, Sand to  s i l t y  sand 
Med dense, Sand to s i l t y  sand 
Med dense, Sand to s i l t y  sand 
Med dense, S i l t y  sand to sandy s i l t  
Med dense, Sand to s i l t y  sand 
Med dense, S i l t y  sand to  sandy s i l t  
Med dense, Sand to s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand to s i l t y  sand 
Med dense, Sand to s i l t y  sand 
Med dense, Sand to s i l t y  sand 
Med dense, Sand to s i l t y  sand 
Med dense, Sand to s i l t y  sand 
Med dense, Sand to s i l t y  sand 
Med dense, Sand to s i l t y  sand 
Med dense, Sand to s i l t y  sand 
Med dense, Sand to s i l t y  sand 
Med dense, Sand to s i l t y  sand 
Hed dense, Sand to s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand to  s i l t y  sand 
Oense, Sand to  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand to  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Med dense, Sand to s i l t y  sand 
Med dense, Sand to s i l t y  sand 
Med dense, Sand to s i l t y  sand 
Med dense, Sand to si 1 t y  sand 
Med dense, Sand to s i l t y  sand 
Hed dense, Sand to s i l t y  sand 
Med dense, Sand to s i l t y  sand 
Med dense, Sand to s i  l ty  sand 
Hed dense, Sand to  s i l t y  sand 
Med dense, Sand to s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Oense, Sand t o  s i l t y  sand 

DRAINED 
F R I C T I O N  RELATIVE 
ANGLE DENS1 T Y  
(DEGI (%) 

UNDRA i NED 
LARGE 

UHORAIHED STRAIN 
SHEAR SHEAR 

Nc STRENGTH STRENGTH SPT 
(KSF] (KSF) (H) 

NoRH 
SPT 
( N f )  



S T R A l  IGRAPHlCS 
JOB NO: 
JOB NAHE: 
SOUNDING NO: 

DEPTH CONE 
( F T I  (TSF) 

NOTES: 

'96-110-220 
Zone A Charleston Naval Base, S.C. 
cp009 

AVERAGED GENERATED 
NORH FRICTION PORE UATER SOIL 
CONE FRlCTlOH R A T I O  PRESSURE CONDUCTIVITY SOIL TYPE 

(TSF) (TSF) (XI  ( T S F )  (IJS/CIIII 

Dense, Send t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
Med dense, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
fled dense, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
Med dense, S i l t y  sand t o  sandy s i  l t  
Loose, S i  l t y  sand t o  sandy s i l t  
Loose, S i  l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
fled dense, Sand t o  s i l t y  sand 
Red dense, Sand t o  s i l t y  sand 
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, ~ i I t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Hed dense, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i  L t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i t t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i  l t y  sand t o  sandy s t  l t 

* Ind i ca tes  1 i g h t l y  overconsol i d a t e d  s o i l  
* *  Ind ica tes  h e a v i l y  overconso l ida ted o r  cemented s o i l  

DRAINED 
FRICTION RELATIVE 
ANGLE DENS1 T Y  
(OEG) (2) 

Mixed s o i  I s  con ta in ing  both  granu lar  and f i n e  g ra ined  p a r t i c l e s  (e.g. c layey sands) 
may undergo p a r t i a l  d ra ined f a i  l u r e  d u r i n g  CPT. Both undrained and d ra ined  
parameters can be est imated f o r  these s o i l s .  

UNDRAl NED 
LARGE 

UNDRAINED STRAIN 
SHEAR SHEAR 

Nc STRENGTH STRENGTH SPT 
(KSF) (KSF) (HI 

NORM 
SPT 
[Wt) 

46 - 60 
46 - 60 
33 - 40 
46 - 60 
40 - 46 
20 - 23 
17 - 20 
12 - 15 
7 - I 0  

23 - 30 
30 - 33 
30 - 33 
30 - 33 
23 - 30 
20 - 23 
10 - 12 
12 - 15 
4 - 6  
6 - 7  
7 - 10 
7 - 10 

12 - 1s 
33 - 40 
20 - 23 
6 - 7  
7 - 10 
6 - 7  
7 - 10 
6 - 7  
6 - 7  
6 - 7  

I 0  - 12 
6 - 7  
4 - 6  
4 - 6  
4 - 6  
4 - 6  

Struc ture  r a t e  o f  load ing shoutd be considered in  choosing which s t reng th  parameters 
t o  use f o r  design. Drained and undra ined parameters must not  be combined as such 
combination w i l l  r e s u l t  in s i g n i f i c a n t  ove rp red i c t i on  o f  i n  s i t u  shear s t rength .  



PAGE 1 STRATIGRAPHICS 
JOB NO: 
JOB NAME: 
SWNDIWG NO: 

DEPTH COHE 
( F S )  (TSF) 

'96-110-220 
Zone A Charleston Naval Base, S.C. 
cpo 10 

AVERAGED GENERATED 
HORM FRICTION PORE UATER SOIL 
COME FRICTION RATIO PRESSURE COMDUCTIVITY SOIL TYPE 

( T S F )  ( T S F )  (X)  ( T S F I  (uS/cm) 

Dense, Sand t o  s l l t y  sand 
Dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, S i i t y  sand t o  sandy s i l t  
S t i f f ,  Sandy c l a y  t o  s i l t y  c l a y  
S t i f f ,  S i l t y  c l a y  t o  c l a y  * 
S t i f f ,  S i l t y  c l a y  t o  c l a y  * 
V s t i f f ,  S i l t y  c l a y  t o  c l a y  * 
S t i f f ,  S i l t y  c l a y  t o  c l a y  * 
V s t i f f ,  S i l t y  c l a y  t o  c l a y  * 
Med dense, S i l t y  sand t o  sandy s i L t  
Med dense, S i l t y  sand t o  sandy s i  I t  
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i  1 t y  sand 
Med dense, Sand t o  s i  1 t y  sand 
Med dense, Sand t o  s i  1 t y  sand 
Med dense, Sand t o  s i  1 t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i i t  
V s , t i f f ,  Sandy s i l t  t o  c layey s i l t  
s t i f f ,  Sandy s i l t  t o  c layey s i t t  
Loose, S i  l t y  sand t o  sandy s i t  t 
S t i f f ,  Sandy s i t t  t o  c layey s i l t  
S t i f f ,  Sandy s i I t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
V loose, s i l t y  sand t o  sandy s i l t  
V loose, s f  I t y  sand t o  sandy s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
V loose, s i t t y  sand t o  sandy s i l t  
V s t i f f ,  Sandy c l a y  t o  s i l t y  c l a y  * 
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
V loose, S i l t y  sand t o  sandy s i l t  
V loose, s i l t y  sand t o  sandy s i  l t  
V loose, S i l t y  sand t o  sandy s i l t  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  

DRAl NED 
FRICTIOM RELATIVE 
ANGLE DENSITY 
(DEG) ( X I  

UNDRAINED 
LARGE 

UHDRAIIIED STRAlH 
SHEAR SHEAR 
STRENGTH STREHGTH SPT 
(KSF) (KSF) (N) 

37 - 45 
26 - 30 
16 - 21 
4 - 5  

1.53 0.85 4 - 5  
1.70 1.43 9 - 11 
1-73 1-79 11 - 13 

NORM 
SPT 
cnr) 



PAGE 2 STRATIGRAPHICS 
-JOB NO: 
JOB HAME: 
SWHDIHG NO: 

DEPTH CONE 
(FT) (TSF) 

'96-110-220 
Zone A Charleston Naval Base, S.C. 
cpo 10 

AVERAGED GEHERATED 
NORM F R I C T I O N  PORE WATER SOIL 
CONE F R I C T I O N  R A T I O  PRESSURE COWDUCTlVITY S O I L  TYPE 

(TSF) (TSF) (%) (TSF) (uS/cm) 

Loose, S i l t y  sand t o  sandy s i l t  
V loose, S i l t y  sand t o  sandy s i l t  
S t i f f ,  Sandy s i l t  t o  clayey s i t t  
S t i f f ,  Sandy s i l t  t o  clayey s i l t  
S t i f f ,  Sandy s i l t  t o  clayey s i l t  
V Loose, S i t  ty sand t o  sandy sf l t  
Loose, S i l t y  sand t o  sandy s i l t  
S t i f f .  Sandy s i l t  t o  clayey s i l t  
V loose, S i l t y  sand t o  sandy s i l t  
V loose, S i l t y  sand to sandy s i l t  
S t i f f ,  Sandy s i l t  t o  clayey s i l t  
S t i f f ,  Sandy s f l t  t o  clayey s i l t  
S t l f f ,  Sandy s i l t  t o  clayey s i l t  
S t i f f ,  Sandy s i l t  t o  clayey s i l t  
S t f f f ,  Sandy s i l t  t o  clayey s i l t  
S t i f f ,  Sandy s i l t  t o  clayey s i l t  
S t i f f ,  Sandy s i l t  t o  clayey s i l t  
S t i f f ,  Clayey s i l t  t o  s i l t y  c l ay  
S t i f f ,  Sandy s i l t  t o  clayey s i l t  
S t i f f ,  Clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  Sandy s i l t  t o  clayey s i l t  
S t i f f ,  Sandy s i l t  t o  clayey s i l t  
S t i f f ,  Sandy s i l t  t o  clayey s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Med dense, S i l t y  sand t o  sandy s i l t  
Med dense, S i l t y  sand t o  sandy s i l t  
V loose, S i l t y  sand t o  sandy s i l t  
S t i f f ,  Sandy s f l t  t o  clayey s i l t  
S t i f f ,  Sandy s i l t  t o  clayey s i l t  
S t i f f ,  Sandy s i l t  t o  clayey s i l t  
S t i f f ,  Sandy s i l t  t o  clayey s i l t  
S t i f f ,  Sandy s i l t  t o  clayey s i l t  
S t i f f ,  Sandy s i l t  t o  clayey s i l t  
S t i f f ,  Sandy s i l t  t o  clayey s i l t  
S t f f f ,  Sandy s i l t  t o  clayey s i l t  
S t i f f ,  Sandy s i l t  t o  clayey s i l t  
S t i f f ,  Sandy s i l t  t o  clayey s i l t  
S t f f f ,  Sandy s i l t  t o  clayey s i l t  
S t i f f ,  Sandy s i l t  t o  clayey s i l t  
S t i f f ,  Sandy s i l t  t o  clayey s i l t  

DRAINED 
F R l C T l O N  
ANGLE 
(DEG) 

27-31 
27-31 

27-31 
27-31 

27-31 
27-31 

27-31 
36-37 
27-31 
27-31 

RELATIVE 
DENSITY 
( X I  

20-40 
0-20 

0 -  20 
20-40 

0 - 2 0  
0-20 

20-40 
40-60 
40-60 
0 - 2 0 .  

UNDRAIHED 
LARGE 

UHDRAlHED STRAIN 
SHEAR SHEAR 
STRENGTH STRENGTH 
(KSF) (KSF) 

SPT 
(H) 

1 - 3  
1 - 3  
3 - 4  
1 - 3  
1 - 3  
1 - 3  
6 - 7  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
3 - 4 
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
6 - 7  

13 - 16 
11 - 13 
1 - 3  
1 - 3  
3 - 4 
3  - 4 
1 - 3  
1 - 3  
3 - 4 
1 - 3  
1 - 3  
1 - 3  
3 - 4 
1 - 3  
1 - 3  
t - 3  

YORH 
SPT 
( N O  



STRATIGRAPHICS 
JOB NO: 
JOB NAME: 
SWNDlNG NO: 

DEPTH LOHE 
( F T 1  ( T S F )  

NOTES: 

'96-110-220 
Zone A Char les ton Naval Base, S.C. 
cpoto  

AVERAGED GENERATED 
HORH FRICTION PORE WATER SOIL 
CONE FRlCTlOH RATIO PRESSURE CONDUCTIVITY SOIL TYPE 

(TSF) (TSF)  ( X )  (TSF) ( u S / C ~ )  

S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
s t i f f ,  Sandy s i l t  t o  c iayey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c l ayey  s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Med dense, S i l t y  sand t o  sandy s i l t  
Dense, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
Med dense, S i l t y  sand t o  sandy s i l t  
Dense, S i l t y  sand t o  sandy s i l t  
Loose, S i L t y  sand t o  sandy s i l t  
V loose, S i l t y  sand t o  sandy s i l t  
V loose, S i l t y  sand t o  sandy s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c l ayey  s f  l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
V loose, S i l t y  sand t o  sandy s i l t  
Med dense, Sand t o  s i l t y  send 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i  l t y  sand 
Med dense, Sand to  s i  l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, S i l t y  sand t o  sandy s i l t  
Med dense, S i i t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, Sand t o  s i l t y  sand 
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, Si l t y  sand t o  sandy s i  1 t 
Loose, s i  l t y  sand t o  sandy s i  l t 
Loose, S i l t y  sand t o  sandy s i l t  

* I n d i c a t e s  l i g h t l y  overconsoi i d a t e d  s o i  1 
** I n d i c a t e s  h e a v i l y  overconsol idated or cemented s o i l  

DRAINED 
FRICTlOH RELATlVE 
ANGLE DENSITY 
(DEG) ( X I  

Mixed s o i l s  con ta in ing  bath  granu lar  and f i n e  g ra ined  p a r t i c l e s  (e.g. c layey sands) 
may undergo p a r t i a l  d ra ined f a i l u r e  du r i ng  CPT. Both undrained and d ra ined  
parameters can be est imated f o r  these s o i l s .  

UHORAINED 
LARGE 

UNDRAIHED STRAIN 
SHEAR SHEAR 
STRENGTH STRENGTH SPT 
(KSF) (KSF) ( W )  

NORM 
SPT 
(Nf)  

s t r u c t u r e  r a t e  o f  loading should be considered in choosing which s t reng th  parameters 
t o  use f o r  design. Drained and undra ined parameters must no t  be conlbined as such 
c o l ~ b i n a t i o n  w i l l  r e s u l t  in s i g n i f i c a n t  ove rp red i c t i on  o f  in s i t u  shear s t rength .  



STRATIGRAPHICS 
. JOB NO: 

JOB NAME: 
SWNDING NO: 

'96-110-220 
Zone A Charleston Naval Base, S.C. 
cpa 1 i 

AVERAGED GENERATED 
NORM FRlCTION PORE WATER SOIL 
CONE FRICTION RATIO PRESSURE CONDUCTIVITY SOIL TYPE 

( T S F )  (TSF) (2) (TSF) IuS/cm) 

PAGE 1 

UNDRAIHED 
LARGE 

UNDRAIHED STRAIN 
SHEAR SHEAR 
STRENGTH STRENGTH SPT 
(KSF) (KSF) (Nl 

DRAINED 
FRlCTlON RELATIVE 
ANGLE DENSITY 
(DEG) (XI 

NORM 
SPT 
( N O  

DEPTH CONE 
tFT) (TSF) 

V dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
Med dense, S i l t y  sand t o  sandy s i  1 t 
Loose, S i l t y  sand t o  sandy s f l t  
Loose, Si l ty sand t o  sandy s f  l t 
Loose, S i  l ty sand t o  sandy s i l r  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, s i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s f  l t  
Soft ,  Clayey s i l t  t o  s i l t y  c l a y  
V toose, S i l t y  sand t o  sandy s i  1 t 
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
F i rm,  S e n s i t i v e  f i n e  gra ined s o i l  
s o f t ,  S e n s i t i v e  f i n e  gra ined s o i l  
V so f t ,  Sens i t i ve  f i n e  gra ined s o i l  
V ioose, S i l t y  sand t o  sandy s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
V s o f t ,  Sens i t i ve  f i n e  gra ined s o i l  
Firm, Clayey s i I t  t o  s i l t y  c l a y  
s t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, Sand t o  sf l ty sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i  l t y  sand 
Loose, sand t o  s i l t y  sand 
Loose, Sand t o  s f  1 t y  sand 
Loose, S i  l r y  sand t o  sandy s i l t  
Loose, Sand t o  s i  1 t y  sand 
Loose, Sand t o  s i l t y  sand 
Med dense, S i t t y  sand t o  sandy s i l t  
S t i f f ,  Sandy s i l t  t o  cLayey s i l t  
Med dense, S i l t y  sand t o  sandy s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
Loose, S i l t y  sand t o  sandy s i l t  



STRATIGRAPHlCS 
-JOB NO: 
JOB HAME: 
SWNDING NO: 

DEPTH CONE 
(FT) ( T S F )  

'96-110-220 
Zone A Charleston Naval Base, S.C. 
cpO1 1 

AVERAGED GEHERATED 
NORM F R I C T I O N  PORE UATER S O I L  
CONE F R I C T I O N  R A T I O  PRESSURE CONDUCTIVITY SOIL TYPE 

( T S F I  (TSF)  [%)  (TSF) (uS/cm) 

Med dense, S i l t y  sand to  sandy s i l t  
Med dense, S i i t y  sand to  sandy s i l t  
Hed dense, S i l t y  sand to  sandy s i  l t 
V s t i f f ,  Sandy s i l t  to  sandy clay 
Med dense, S i l t y  sand t o  sandy s i t t  
Loose, S i l t y  sand to  sandy s i l t  
Med dense, S i l t y  sand to sandy s i l t  
Wed dense, Sand to  s i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Hed dense, Sand to  s i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Hed dense, Sand t o  s i l t y  sand 
Med dense, Sand to  s iL ty  sand 
Med dense, Send to  s i l t y  sand 
Med dense, Sand to  s i I t y  sand 
Med dense, S i l t y  sand to  sandy s i l t  
Med dense, Sand t o  s i t  t y  sand 
Med dense, Sand to  s i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand to s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand to  s l l  t y  sand 
Med dense, S l l  t y  sand to sandy s i l t  
Med dense, Sand to  s i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Med dense, Send to  s i l t y  sand 
Med dense, Sand to s i l t y  sand 
Med dense, Sand to  e i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Hed dense, Sand to  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 

DRA t NED 
FRICTION RELATIVE 
ANGLE DENS1 T Y  
(DEG) (XI 

UNDRAl NED 
LARGE 

UNDRAlNED STRAIN 
SHEAR SHEAR 

Nc STRENGTH STRENGTH SPT 
CKSF) (KSF) (u) 

15 - 17 
20 - 23 
12 - 15 

20 2 .40  1.79 7 - 10 
10 - 12 
7 - 10 

12 - 15 
20 - 23 
30 - 33 
33 - 40 
33 - 41 
34 - 41 
31 - 34 
24 - 31 
31 - 34 
34 - 41 
41 - 47 
34 - 41 
31 - 34 
24 - 31 
34 - 42 
24 - 31 
21 - 24 
35 - 42 
4 2  - 48 
32 - 35 
35 - 42 
24 - 32 
18 - 21 
16 - 18 
32 - 35 
32 - 35 
22 - 25 
25 - 32 
25 - 32 
33 - 36 
36 - 43 
44 - 5 0  
44 - 50 
50 - 66 

PAGE 2 

NORM 
SPT 
( N O  



STRATIGRAPHICS 
.JOB NO: 
JOB NAME: 
SWHDIHC NO: 

'96-110-220 
Zone A Char leston Naval Base, S.C. 
cp0l  1 

AVERAGED GENERATED 
NORM FRlCTlOH PORE WATER SOIL 
CONE FRICTION RATIO PRESSURE CONDUCTIVITY SOlL TYPE 

( T S F )  (TSF) (%) ( T S F )  (uS/cm) 

PAGE 3 

UNORAINED 
LARGE 

UHDRAlNED STRAIN 
SHEAR SHEAR 

Hc STRENGTH STRENGTH SPT 
(KSF) (KSF) (Nl 

DRAINED 
FRICTION RELATIVE 
ANGLE DENSITY 
( D E t )  (2) 

NORM 
SPT 
(Ni )  

DEPTH CONE 
(FT) (TSF) 

Dense, Sand t o  s i i t y  send 
Med dense, Sand t o  s i l t y  sand 
Hed dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i  1 t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
V dense, Sa g rave l  t o  s i  gr  send 
V dense, Sa g rave l  t o  s i  g r  sand 
V dense, Sa g rave l  t o  s l  g r  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Red dense, Sand t o  s i l t y  sand 
Med dense, Snnd t o  s i  1 t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
s t i f f ,  Sandy s i I t  t o  c layey s i l t  
S t i f f ,  Sandy s i i t  t o  c layey s i i t  
S t i f f ,  Sandy s i l t  t o  c l ayey  s i i t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Med dense, S i l t y  sand t o  sandy s i l t  
Med dense, S i t t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand to  sandy s i l t  
Loose, S i l t y  sand to  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Med dense, S i l t y  sand t o  sandy s l t t  

* I nd i ca tes  L i g h t l y  overconso i ida ted s o i l  
** I nd i ca tes  h e a v i l y  overconso[ ida ted o r  cemented s o i l  

Mixed s o i l s  con ta in ing  bo th  g ranu la r  and f I n e  gra ined p a r t i c l e s  (e.g. c layey sands) 
may undergo p a r t i a l  d ra ined  f a i l u r e  du r i ng  CPT. Both undrained and d ra ined  
parameters can be est imated f o r  these s o i l s .  

S t ruc tu re  r a t e  of load ing shoutd be considered i n  choosing nh i ch  s t reng th  parameters 
t o  use f o r  design. Drained and undrained parameters must no t  be combined as such 
combinat ion w i l l  r e s u l t  i n  s i g n i f i c a n t  ove rp red i c t i on  of in  s i t u  shear s t rength .  



STRATIGRAPHICS 
.JOB NO: 
JOB HAME: 
SOUNDING HO: 

DEPTH CONE 
( F T )  (TSF) 

'96-110-220 
Zone A Charleston Naval lase, S.C. 
cp012 

AVERAGED GENERATED 
NORM F R I C T I O N  PORE WATER SOIL  
CONE F R l C T l O H  R A T I O  PRESSURE CONDUCTIVITY SOIL TYPE 

(TSF) ( T S F )  t X )  (TSFI (us/crn) 

V dense, Sa gravel to  s i  gr sand 
V dense, Sa gravel to  s i  gr sand 
V dense, Sand to  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Oense, Sand to  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand to  s i l t y  sand 
Med dense, Sand to s i l t y  sand 
Med dense, S i l t y  sand to sandy s i l t  
V s t i f f ,  Sandy s i l t  t o  sandy clay 
Med dense, S i t t y  sand to  sandy s i l t  
Loose, Sand to  s i l t y  sand 
Loose, Sand t o  s i I t y  sand 
Loose, Sand t o  s i t t y  sand 
Loose, Sand to  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, sand t o  s i l t y  sand 
V s t i f f ,  sandy s i l t  t o  sandy clay 
V s t i f f ,  Sandy s i l t  t o  sandy clay 
S t i f f ,  Sandy clay to  s i l t y  clay * 
S t i f f ,  Clayey s i l t  t o  s i l t y  clay 
F i r m ,  S i l t y  clay to  clay 
S t i f f ,  Clayey s i l t  to  s i l t y  clay 
s t i f f ,  Clayey s i l t  t o  s i l t y  clay 
Firm, Clayey s i l t  t o  s iL ty  clay 
Firm, Clayey s i l t  t o  s i l t y  clay 
S t i f f ,  CIayey s i l t  to  s i l t y  clay 
S t i f f ,  CIayey s i l t  t o  s i l t y  clay 
S t i f f ,  Ciayey s i l t  t o  s i l t y  clay 
s t i f f ,  Sandy s i l t  to  clayey s i l t  
S t i f f ,  Clayey s i l t  t o  s i l t y  clay 
S t i f f ,  Clayey s i l t  to  s i l t y  clay 
S t i f f ,  Ctayey s i l t  to  s i l t y  clay 
S t i f f ,  Clayey s i l t  to  s i l t y  clay 
S t i f f ,  SiLty clay to  ctey 
S t i f f ,  S i l t y  clay to  clay 

DRA I MED 
F R I C T I O N  RELATIVE 
ANGLE DENSITY 
(DEG) ( X I  

UHDRAIUED 
LARGE 

UNDRAIHED STRAIH 
SHEAR SHEXR 
STRENGTH STRENGTH 
(KSF) (KSF) 

SPT 
( H I  

+ 62 
+ 66 
* 68 

51 - 70 
52 - 72 
45 - 54 
35 - 46 
18 - 23 
10 - 12 
14 - 16 
12 - 14 
12 - 14 
13 - 14 
10 - 13 
6 - 9 

10 - 13 
9 - 11 
6 - 9 
5 - 6 
5 - 6  
6 - 9  
5 - 6 
9  - 11 
6 - 6  
3  - 4 
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
t - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  

PAGE 1 

UORH 
SPT 
( N O  



STRATIGRAPHICS 
JOB NO: 
JOB NAME: 
SWHDIHG NO: 

DEPTH CONE 
(FT) (TSF)  

'96-110-220 
Zone A Charleston Naval Base, S.C. 
cp012 

AVERAGED GEHERATED 
HORH F R l C T l O H  PORE UATER SOIL 
CONE F R I C T J O M  RATIO PRESSURE COHDUCTIVITY SOIL TYPE 

(TSF)  (TSF) [XI  (TSF)  (uS/cmI 

S t i f f ,  Clayey s i l t  t o  s i l t y  clay 
S t i f f ,  Clayey s i l t  t o  s i l t y  clay 
S t i f f ,  S i l t y  clay t o  c lay 
S t i f f ,  Sf l t y  c lay  t o  c lay 
S t i f f ,  S i l t y  c lay  t o  clay 
S t i f f ,  S i l t y  c lay  t o  clay 
S t i f f ,  S i l t y  c lay  t o  clay 
S t i f f ,  S i l t y  c lay  t o  clay 
S t i f f ,  S i l t y  c lay  to ctay 
S t i f f ,  S i t t y  c lay  to  cIay 
S t i f f ,  S i l t y  c ley  to clay 
S t i f f ,  S i t t y  c lay  t o  cIay 
S t i f f ,  S i l t y  c lay  t o  clay 
S t i f f ,  S i l t y  clay t o  clay 
S t i f f ,  S i l t y  clay t o  c l a y  
S t i f f ,  S i l t y  ctay t o  clay 
S t i f f ,  S I l f y  c lay  t o  clay 
S t i f f ,  S f l t y  c tay t o  clay 
S t i f f ,  S i l t y  c lay  t o  clay 
S t i f f ,  S i l t y  c lay t o  clay 
S t i f f ,  S i l t y  c lay t o  clay 
S t i f f ,  S i l t y  c lay t o  cley 
S t i f f ,  Clayey s i l t  t o  s i l t y  c lay 
S t i f f ,  Clayey s i l t  t o  s i l t y  c lay 
S t i f f ,  Clayey s i l t  t o  s i l t y  c lay 
S t i f f ,  S i l t y  clay t o  clay 
S t i f f ,  Clayey s i l t  t o  s i l t y  clay 
S t i f f ,  S i l t y  clay t o  clay 
S t i f f ,  Clayey s i l t  to  s i l t y  clay 
S t i f f ,  Clayey s i l t  t o  s i l t y  clay 
S t i f f ,  Clayey s i l t  t o  s i l t y  clay 
S t i f f ,  S i l t y  c lay  t o  c lay 
S t f f f ,  S i l t y  c lay  t o  clay 
S t i f f ,  S f l t y  c lay  to  clay 
S t i f f ,  S f l t y  c lay  t o  c lay 
S t f f f ,  S i l t y  c tay t o  clay 
S t i f f ,  S i l t y  c lay  t o  clay 
V loose, S i l t y  sand t o  sandy s i l t  
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 

DRAINED 
FRICTION RELATIVE 
ANGLE DENSITY 
(DEG) ( X I  

UHORAIHED 
LARGE 

UHDRAINED STRAIN 
SHEAR SHEAR 
STRENGTH STRENGTH 
(KSF) (KSF) 

SPT 
(N) 

PAGE 2 

NORM 
SPT 
( U f )  



STRATIGRAPHICS 
.JOB NO: 
JOB NAME: 
SOUNDING NO: 

DEPTH LOHE 
( F T )  (TSF) 

NOTES: 

'96-110-220 
Zone A Char leston Naval Base, S.C. 
cpo 12 

AVERAGED GEHERATED 
NORM FRlCTlOH PORE WATER SOlL 
CONE FRICTION RATIO PRESSURE CONDUCTIVITY SOIL TYPE 

(TsF) (TsF) C X )  ( T S F )  (uS/crn) 

Med dense, Sand t o  s i l t y  sand 
Med dense, sand ' t o  s i  l t y sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Dense, sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
Loose, Sand t o  s i l t y  send 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i  1 t y  sand 
Loose, S i l t y  sand t o  sandy s i l t  
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i  l t y  sand 
Med dense, S i  t t y  sand t o  sandy s i l t  
V s t i f f ,  Sandy c l a y  t o  s i l t y  c l a y  * 
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
Loose, Sand t o  s i l t y  sand 
Dense, S i l t y  sand t o  sandy s i l t  
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i  l t y  sand 
Med dense, sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
Loose, S i  t t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, Sf l ty  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i  1 t 
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  

* I nd i ca tes  l i g h t l y  overconso l ida ted s o i l  
f*  I nd i ca tes  h e a v i l y  overconsol  i da ted  o r  cemented s o i l  

DRAINED 
FRlCT ION 
ANGLE 
(OEG) 

Mixed s o i l s  conta in ing bo th  granu lar  and f i n e  g ra ined  p a r t i c l e s  (e.g. c layey sands) 
may undergo p a r t i a l  d ra ined  f a i l u r e  du r i ng  CPT. Both undra ined and dra ined 
parameters can be es t imated f o r  these s o i l s .  

RELATIVE 
DENSITY 
( X I  

UNDRAIHED 
LARGE 

UNORAIHED STRAIH 
SHEAR SHEAR 

Hc STREMGTH STRENGTH SPT 
(KSF]  ( K S F )  (N)  

36 - 44 
33 - 36 
25 - 33 
17 - 19 
25 - 33 
44 - 51 
51 - 67 
45 - 51  
26 - 33 
13 - 17 
8 - 11 

26 - 34 
26 - 34 
I 1  - 16 
26 - 34 
37 - 45 
14 - 17 

15 2.26 2.18 7 - 8 
15 1.48 0.86 1 - 3  

8 - 11 
34 - 38 
23 - 26 
26 - 34 , 

69 - 83 
53 - 69 
46 - 53 
35 - 38 
8 - 12 

1 2  - 14 
12 14 
8 - 12 
7 - 8 
7 - 8 
5 - 7  
7 - 8  
7 - 8  
5 - 7 

PAGE 3 

NORM 
SPT 
(HI) 

33 - 40 
30 - 33 
23 - 30 
15 - 17 
23 - 30 
40 - 46 
46 - 60 
40 - 46 
23 - 30 

s t r u c t u r e  r a t e  of l oad ing should be considered i n  choosing which s t reng th  parameters 
t o  use f o r  design. Dra ined and undrained parameters must no t  be combined as such 
combinat ion w i l l  r e s u l t  in s i g n i f i c a n t  ove rp red i c t i on  o f  in  s i t u  shear s t rength .  



STRAT I GRAPH1 CS 
.JOB NO: 
JOB NAME: 
SWHDING MO: 

'96-110-220 
Zone A Charteston Navai Base, S.L. 
cp013 

AVERAGED GENERATED 
NORM FRICTION PORE HATER SOIL 
CONE FRlCTlOH RATIO PRESSURE CONDUCTIVITY SOIL TYPE 

(TSF) (TSF) ( X I  ( T S F )  ( u S / C ~ )  

PAGE 1 

UHDRAI NED 
LARGE 

UNDRAIHED STRAIN 
SHEAR SHEAR 
STRENGTH STRENGTH SPT 
(KSF) (KSF) (N) 

DRA 1 ElED 
FRI CTIOH 
ANGLE 
(DEG) 

RELATIVE 
DENS1 T Y  
( X I  

NORM 
SPT 
( H i )  

DEPTH CONE 
( F T I  [TSF) 

1.00 PREPUHLH 
1.50 PREPUNCH 

2.0 95.4 
2.5 29.6 

Med dense, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
Red dense , .S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, Sand t o  s i l t y  sand 
Loose, S i l t y  sand t o  sandy s i l t  
S t i f f ,  Sandy s f l t  t o  c layey s i l t  
Soft, Clayey s i l t  t o  s i l t y  c l a y  
Soft ,  S e n s i t i v e  f i n e  gra ined s o i l  
V s t i f f ,  Sandy c l a y  t o  s i l t y  c l a y  * 
Soft ,  Clayey s i l t  t o  s i l t y  c l a y  
Soft, S e n s i t i v e  f i n e  gra ined s o i l  
Soft ,  S e n s i t i v e  f i n e  gra ined s o i l  
V s o f t ,  S e n s i t i v e  f i n e  gra ined s o i l  
Soft, S e n s i t i v e  f i n e  gra ined s o i l  
Soft ,  S i l t y  c l a y  t o  c l a y  
Soft ,  Clay . 

Firm, Clay 
Soft ,  S i l t y  c l a y  t o  c l a y  
V s o f t ,  S e n s i t i v e  f i n e  gra ined s o i l  
V Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
V toose, S i l t y  sand t o  sandy s i l t  
Firm, Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
S t i f f ,  S i l t y  c l a y  t o  c l a y  
Soft ,  Sandy s i l t  t o  c layey s i l t  
V toose, S i l t y  sand t o  sandy s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
S t i f f ,  S i l t y  c l a y  t o  c l a y  * 
S t i f f ,  S i l t y  c l a y  t o  c l a y  * 
S t i f f ,  S i l t y  c l a y  t o  c l a y  * 



PAGE 2 STRATlGRAPHiCS 
-JOB NO: 

JOB NAME: 
SWNDING NO: 

DEPTH CONE 
(FT) (TSFI 

'96-110-220 
Zone A Charleston Naval Base, S.C. 
cp013 

AVERAGED GENERATED 
NORM FRICTION PORE WATER SOIL 
CONE FRICTLOH RATIO PRESSURE CONDUCTIVITY SOIL TYPE 

( T S F )  (TSF) ( X I  ( T S F )  ( u s / c ~ )  

S t i f f ,  S i l t y  c l a y  t o  c l a y  * 
S t i f f ,  S i l t y  c l a y  t o  c l a y  * 
S t i f f ,  S i l t y  c l a y  t o  c l a y  * 
S t i f f ,  S i l t y  c l a y  t o  c l a y  * 
Loose, S i l t y  sand t o  sandy s i l t  
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Hed dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i i t y  sand 
Hed dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i  1 t y  sand 
Med dense, Sand t o  s i  l t y  sand 
fled dense, Sand t o  s i  1 t y  sand 
Med dense, Sand t o  s i  1 t y  sand 
Med dense, Sand t o  s i  l t y  sand 
Med dense, sand t o  s i l t y  sand 
Med dense, sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i  1 t y  sand 
Med dense, Sand t o  s i  1 t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i  1 t y  sand 
Med dense, Sand t o  s i l t y  send 
Med dense, Sand t o  s i  1 t y  sand 
Med dense, Sand to  st[ t y  sand 
Med dense, sand to  s f  t t y  sand 
Med dense, Sand t o  s i l t y  sand 
Hed dense, Sand t o  s i  1 t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, S i l t y  sand t o  sandy s i l t  
Loose, Sand t o  s i l t y  sand 
Red dense, Sand t o  s i  1 t y  sand 
Red dense, Sand t o  s i  l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Hed dense, Sand t o  s i  1 t y  sand 
Hed dense, Sand t o  s i  1 t y  sand 
Med dense, Sand t o  s i l t y  sand 

DRAINED 
FRlCTlON RELATIVE 
ANGLE DENSITY 
(DEGI ( X I  

UNDRAINED 
LARGE 

UNDRAIHEB STRAIN 
SHEAR SHEAR 

Nc STRENGTH STRENGTH SPT 
(KSF) (KSF) (HI 

NORM 
SPT 
(HI) 



PAGE 3 STRATIGRAPHICS 
JOB NO: 
JOB NAME: 
SWNDIHG HO: 

DEPTH COME 
( F T )  (fSF) 

41.0 100.1 
4 1 . 5  81.8 
42 .0  52.5 
42 .5  44.9 
43 .0  43.9 
4 3 . 5  42.7 
44 .0  74.0 
44.5 96.2 
45.0 87.3 
45.5 93.7 
46.0 82.1 
4 6 . 5  87.2 
47.0 86.1 
47.5 57.0 
4 8 . 0  33.8 
48 .5  27.1 
49 .0  24.5 
49.5 45.3 
50.0 16.2 
50.5 12.6 
51.0  12.1 
51.5 11.9 

HOTES: 

' 96 -110-220  
Zone A Charleston Naval Base, S.C. 
cp0 13 

AVERAGED GENERATED 
NORM FRICTIOH PORE UATER SOIL 
CONE FRICTION RATIO PRESSURE CONDUCTIVITY SO11 TYPE 

(TSF) (TSF) (XI (TSFI (uS/cm) 

Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Loose, s i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i  l t y  sand t o  sandy s i  l t 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i t  t y  sand 
Med dense, Sand t o  s i l  t y  sand 
Hed dense, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
V loose, S i l t y  sand t o  sandy s i l t  
Hed dense, S i t  t y  sand t o  sandy s f  l t  
S t i f f ,  Ctayey s i l t  t o  s i l t y  c l a y  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
V loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, s i l t y  sand t o  sandy s i l t  
Loose, s i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  

* Ind i ca tes  l i g h t l y  overconso l ida ted s o i  1 
* *  I nd i ca tes  h e a v i l y  overconsol  i da ted  o r  cemented s o i l  

DRAINED 
FRICTIOH RELATIVE 
ANGLE DENS1 T Y  
(DEG) ( X I  

Mixed s o i  1s con ta in ing  bo th  granu lar  and f i n e  gra ined p a r t i c l e s  (e.g. c l ayey  sands) 
may undergo p a r t i a l  d ra ined  f a i l u r e  du r i ng  CPT. Both undrained and d ra ined  
parameters can be es t imated f o r  these s o i l s .  

UNDIAl NED 
LARGE 

UNDRAINED STRAIN 
SHEAR SHEAR 

Nc STRENGTH STRENGTH SPT 
(KSF) (KSF) (FI) 

WORM 
SPT 
( H f )  

St ruc tu re  r a t e  of  load ing shou ld  be cons ide red . i n  choosing which s t reng th  parameters 
t o  use f o r  design. Dra ined and undrained parameters must n o t  be combined as such 
combinat ion w i l l  r e s u l t  in s i g n i f i c a n t  ove rp red i c t i on  o f  in s i t u  sheer s t rength .  



STRATIGRAPHICS 
JOB HO: 
JOB HAME: 
SOUND I )IG NO: 

DEPTH CONE 
( F T )  (TSF) 

'96-110-230 
Zone A Charleston Haval Base, S.C. 
cp022 

AVERAGED GENERATED 
NORM F R I C T I O N  PORE HATER S O I L  
CONE F R I C T l O W  R A T I O  PRESSURE CONDUCTIVITY SOIL  TYPE 

( 1 S F )  CTSF) ( X I  (TSF) (uS/cm) 

Dense, Sand to  s i l t y  sand 
Dense, Sand to s i l t y  sand 
Med dense, S i l t y  sand to  sandy s i l t  
Med dense, S i  l t y  sand to sandy s i l t  
Med dense, S i  l t y  sand to  sandy s i l t  
Med dense, S i l t y  sand to  sandy s i l t  
Med dense, S i l t y  sand to sandy s i l t  
Med dense, S i l t y  sand to sandy s i l t  
Med dense, S i l t y  sand to  sandy s i l t  
Med dense, S i l t y  sand to  sandy s i l t  
Med dense, s i l t y  sand to sandy s i l t  
Med dense, S i i t y  sand to sandy s i l t  
Med dense, S i l t y  sand to  sandy s i l t  
Med dense, S i l t y  sand to sandy s i l t  
Med dense, S i l t y  sand to  sendy s i l t  
Med dense, S i l t y  sand to  sandy s i l t  
Med dense, S i  l t y  sand to  sandy s i l t  
Med dense, S i l t y  sand to  sandy s i l t  
Med dense, S i l t y  sand to  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
S t i f f ,  Sandy s i l t  to  clayey s i l t  
V loose, S i l t y  sand t o  sandy s i l t  
S t i f f ,  Sandy s i l t  t o  clayey s i l t  
S t i f f ,  Clayey s i l t  t o  s i l t y  clay 
S t i f f ,  Clayey s i l t  to  s i l t y  clay 
V soft,  Clay 
Soft, Clay 
V soft,  Organics t o  peat 
V soft,  Organics to  peat 
V soft,  Organics to peat 
V soft,  Organics to  peat 
V soft. Organics to peat 

1.4 0.1 19.3 359 V soft; s i l t y  clay to clay * 
1.2 0.1 65.7 586 V soft. Clay 
1.2 0.1 110.9 365 V sof t i  clay 
1.2 0.1 1.5 381 V s o f t , S e n s i t i v e f i n e g r a i n e d s o i l  

22.5 0.3 1.4 3 2 9  Loose, S i  t t y  sand to  sandy si  l t  
33.8 0.4 0.9 336 Loose, S i l t y  sand to  sandy s i l t  
31.3 0.1 0.4 279 Loose, Sand t o  s i  l t y  sand 

D R A l  NED 
F R I C T l O N  RELATIVE 
ANGLE DEHSITY 
(DEGI ( X I  

40-42 60-80 
40-42 60-80 
37-40 40-60 
37-40 40-60 
36-37 40-60 
36-37 40-60 
36-37 40-60 
36-37 40-60 
36-37 40-60 
37-40 40-60 
37-40 40-60 
36-37 40-60 
37-40 40-60 
36-37 40-60 
36-37 40-60 
36-37 40-60 
27-31 40-60 
27-31 40-60 
27-31 40-60 
27-31 20-40 
27-31 20-40 

27-31 0-20 

UNDRAI HED 
LARGE 

UNDRAlNED STRAlH 
SHEAR SHEAR 
STRENGTH STRENGTH SPT 
(KSF) (KSF) (H 

PAGE 1 

NORM 
SPT 
( M I )  



STRATIGRAPHICS 
JOE NO: 
JOB NAME: 
SOUNDING NO: 

DEPTH CONE 
( F f )  ( T S F )  

MOTES: 

'96-110-230 
Zone A Char les ton Naval Base. S.C. 
cp022 

AVERAGED GENERATED 
NORM FRICTION PORE UATER SOIL 
COME FRICTION RATIO PRESSURE CONDUCTiVITY SOIL TYPE 

(TSFI ( T S F )  (X I  (TSF) (uS /C~)  

Loose, S i l t y  sand t o  sandy s i l t  
Loose, Sand t o  s i  1 t y  sand 
Loose, Sand t o  s i  1 t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i t  t 
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
V loose, s i l t y  sand t o  sandy s i l t  
V loose, S i I t y  sand t o  sandy siLt 
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
Sofr ,  S e n s i t i v e  f i n e  gra ined s o i l  
V loose, S i l t y  sand t o  sandy s i l t  
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i  1 ty sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i i  t y  sand 
V Loose, s i l t y  sand t o  sandy s i l t  

* Ind i ca tes  l i g h t l y  overconsol idated s o i l  
** Ind i ca tes  h e a v i l y  overconsol idated o r  cemented s o i l  

DRAINED 
FRICTION RELATIVE 
ANGLE DENSITY 
(DEG) ( X )  

Mixed s b i  1s con ta in ing  both  grenular and f i n e  g ra ined  p a r t i c l e s  (e.~.' c layey sands) 
may undergo p a r t i a t  d ra ined  f a i l u r e  du r i ng  CPT. Both undra ined and d ra ined  
parameters can be est imated f o r  these s o i l s .  

UHDRAINED 
LARGE 

UHDRAlHED STRAIN 
SHEAR SHEAR 

Hc STRENGTH STRENGTH 
(KSF)  (KSFI 

SPT 
(HI 

PAGE 2 

NDRH 
SPT 
( N i l  

4 - 6  
7  - 10 
6 - 7  
4 - 6  
4 - 6  
4 - 6  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
3 - 4  
6 - 7 

10 - 12 
7 - 10 
6 - 7  
7 - 10 
6 - 7  
3 - 4  

St ruc tu re  r a t e  o f  l oad ing  should be considered i n  choosing which s t reng th  parameters 
t o  use f o r  design. Drained and undrained parameters must no t  be combined as such 
combination ~iIl r e s u l t  in  s i g n i f i c a n t  o v e r p r e d i c t i o n  of  i n  s i  tu shear strength.  



STRATIGRAPHICS 
JOB NO: 
JOE NAME: 
SWFIDIdG NO: 

DEPTH CONE 
( F T )  ( T S F )  

1.0 136.3 
1 . 5  98.2 
2 . 0  79.4 
2 . 5  61.7 
3.0 59.0 
3 . 5  50.1 
4 . 0  44.9 
4 . 5  39.7 
5 . 0  35.9 
5.5 33.2 
6 . 0  26.8 
6 .5  18.7 

'96 -110-230  
Zone A Charleston Naval Base, S.C. 
cp024 

AVERAGED GENERATED 
NORM FRICTION PORE WATER SOIL 
CONE FRICTIOH RATIO PRESSURE COlfDUCTIVITY SOIL TYPE 

( T S F )  (TSF) ( X I  (TSF) (uS/cm) 

Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
Med dense, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
Med dense, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
Med dense, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
V loose, S i l t y  sand t o  sandy s i l t  
Loose, Sand t o  s i l t y  sand 
Loose, S i l t y  sand t o  sandy s i l t  
Loose, Sand t o  s i l t y  sand 
fled dense, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, S i l t y  sand t o  sandy s i l t  
Loose, s i l t y  sand t o  sandy s i l t  
Loose, %i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, s i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, ~ l l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, S i l t y  sand t o  sandy s i l t  
V loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
V loose, s i l t y  sand t o  sandy s i l t  
V loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
V loose, S i l t y  sand t o  sandy s i l t  

DRA l NED 
FRlCTlON RELATIVE 
ANGLE DENSITY 
(DEG) ( X I  

42-46 60-00 
40-42 60-80 
40-42 60-80 
37-40 40-60 
37-40 40-60 
37-40 40-60 
37-40 40-60 
36-37 40-60 
36-37 40-60 
36-37 20-40 
27-31 20-40 
27-31 20-40 
27-31 20-40 

31-36 20-40 

31-36 20-40 
27-31 0-20 
36-37  20-40 
36-37  20-40 
37-40 20-40 
37-40 40-60 
37-40 20-40 
27-31 20-40 
36-17 20-40 
36-37  20-40 
27-31 20-4a 
36-37  20-40 
31-36 20-40 
31-36 20-40 
36-37 20-40 
36-37 20-40 
36-37  20-40 
36-37  20-40 
27-31 0-20 
27-31 20-40 
31-36 0-20 
31-36 0-20 
36-37 20-40 
31-36 0-20 

UHDRAIHED 
LARGE 

UHDRAIHED STRAIN 
SHEAR SHEAR 

Hc STREHGTH STREHGTH SPT 
(KSF) (KSF) (HI  

37 - 45 
30  - 39 
27 - 31 
21 - 23 
17 - 22 
13 - IS 
9 - 11 
9 - 12 
8 - 10 
6 - 8  
6 - 8  
3 - 5  
3 - 3  

PAGE 1 

NORM 
SPT 
CHI) 



STRATIGRAPHICS 
. JOB NO: 
JOB NAME: 
SOUNDING NO: 

'96-110-230 
Zone A Char leston Havat Base, S.C. 
cp024 

AVERAGED GENERATED 
NDRM FRICTION PORE HATER SOIL 
COME FRICTION RATfO PRESSURE CONDUCTlVlTY SOIL TYPE 

( T S F )  (TSF) ( X )  (TSF) (us/cm) 

UNDRAl NED 
LARGE 

UNDRAlNED STRAIN 
SHEAR SHEAR 
STRENGTH STRENGTH SPT 
(KSF) (KSF) IN) 

DRAIHEO 
FRICTIOH RELATIVE 
ANGLE DEUSl T Y  
(DEG) ( X )  

NORM 
SPT 
(Nf)  

DEPTH COME 
(FT) (TSF) 

V loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i  1 t 
V loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i  Lt 
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l  t 
Loose, S i l t y  sand t o  sandy s i l t  
Med dense, S i l t y  sand t o  sandy s i l t  
Med dense, S i t t y  sand t o  sandy s i l t  
Med dense, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l  t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy c l a y  t o  s i t t y  c l a y  * 
V s t i f f ,  Sandy c l a y  t o  s i l t y  c l a y  * 
V s t i f f ,  Sandy s i l t .  t o  sandy c l a y  
v s t i f f ,  Sandy s i l t  t o  sandy c l a y  
Med dense, S i  1 t y  sand t o  sandy s i l t  
Med dense, S i l t y  sand t o  sandy s i l t  
V s t i f f ,  Sandy s i l t  t o  c tayey s i l t  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy s i l t  t o  sandy c i a y  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy s i l t  t o  c layey s i l t  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy s i l t  t o  sandy c t a y  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t f f f ,  Sandy s i l t  t o  sandy c t a y  
V s t i f f ,  Sandy s i l t  t o  sandy c I a y  
V s t i f f ,  Sandy s i l t  t o  c layey s i l t  



STRATIGRAPHICS 
JOB NO: 

'JOB NAME: 
SOUHOlNG NO: 

'96-110-230 
tone A Char leston Haval Base, S.C. 
cp024 

AVERAGED GENERATED 
lIORH FRICTION PORE UATER SOIL 
COME FRICTION RATIO PRESSURE CONDUCTIVITY SOIL TYPE 

( T S F )  (TSF) ( X I  (TSF) ( u s / c ~ )  

UHDRAl NED 
LARGE 

UNDRAfNED SPRAfW 
SHEAR SHEAR 
STRENGTH STREMGTH 
(KSF) (KSF) 

DRAINED 
FRICTION RELATIVE 
ANGLE DENSITY 
(DEGI ( X I  

WORM 
SPT 
(81) 

DEPTH CONE 
(FTI (TSF) 

SPT 
(HI 

V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
Loose, S i l t y  sand t o  sandy s i l t  
Med dense, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Med dense, S i l t y  sand t o  sandy s i l t  
Med dense, S i l t y  sand t o  sandy s i l t  
Med dense, S i l t y  sand t o  sandy s i l t  
Med dense, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
V s t i f f ,  Sandy s i i t  t o  sandy c l a y  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy s i i t  t o  sandy c l a y  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy c l a y  t o  s i l t y  c l a y  * 
V s t i f f ,  Sandy c l a y  t o  s i l t y  c l a y  * 
V s t i f f ,  Sandy c l a y  t o  s i l t y  c l a y  * 
V s t i f f ,  Sandy c l a y  t o  s i l t y  c l a y  * 
V s t i f f ,  Sandy c l a y  t o  s i l t y  c l a y  * 
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy s i l t  t o  c layey s i l t  
V s t i f f ,  Sandy s i l t  t o  c layey s i l t  
V s t i f f ,  Sandy s i l t  t o  c layey s i l t  
V s t i f f ,  Sandy s i l t  t o  c layey s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy s i l t  t o  c layey s i l t  

* Ind ica tes  l i g h t l y  overconso l ida ted s o i l  
* *  Ind ica tes  h e a v i l y  overconso l ida ted o r  cemented s o i l  

NOTES: 

Mixed s o i l s  conta in ing bo th  g ranu la r  and f i n e  gra ined p a r t i c l e s  (e.g. c layey sands) 
may undergo p a r t i a l  d ra ined  f a i l u r e  du r i ng  CPT. Both undrained and dra ined 
parameters can be es t imated f o r  these so i  1s. 

S t ruc tu re  r a t e  o f  Loading shou ld  be considered in choosing uh ich  s t reng th  parameters 
t o  use t o r  design. Dra ined and undrained parameters must no t  be combined as such 



STRATLGRAPHICS 
JOB NO: 
JOB NAME: 
SWNDIHG NO: 

DEPTH CONE 
( F T )  (TSF) 

'96-110-230 
Zone A Charleston Naval Base, S.C. 
cp025 

AVERAGED GENERATED 
HORH FRICTION PORE WATER SOIL 
CONE FRICTION RATIO PRESSURE CONDUCTIVITY SOIL T Y P E  

( T S F )  ( T S F )  ( X )  (TSF) (us/cm) 

V dense, Sand t o  s i L t y  sand 
Dense, S i  1 t y  sand t o  sandy s i  1 t 
Dense, Sand t o  s i  1 t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
Med dense, S i  1 t y  sand t o  sandy s i  l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy c l a y  t o  s i l t y  c l a y  * 
S t i f f ,  Sf Lty c l a y  t o  c l a y  * 
S t i f f ,  s i l t y  c l a y  t o  c l a y  * 
S t i f f ,  S i l t y  c t a y  t o  c l a y  * 
S t i f f ,  S i l t y  c l a y  t o  c l a y  * 
S t i f f ,  s l L t y  c l a y  t o  c l a y  * 
V s t i f f ,  Sandy s i l t  t o  c layey s I l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, S i l t y  sand t o  sandy s i l t  
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand' t o  s i l t y  sand 
Dense, Sand t o  s i  1 t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i i t y  sand 
Med dense, Sand t o  s i l t y  send 
Med dense, Sand t o  s i  1 ty sand 
Med dense, Sand t o  si  1 ty sand 
Med dense, Sand t o  s i  1 t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 

DRAINED 
FRICTION RELATIVE 
ANGLE DEHSl TY 
(DEG) ( X I  

UNDRAINED 
LARGE 

UHDRAIHED STRAIN 
SHEAR SHEAR 
STRENGTH STRENGTH 
(KSF) (KSF) 

SPT 
CN) 

45 - 61 
30 - 39 
41 - 49 
16 - 21 
12 - 15 
9 - 11 
3 - 5  
3 - 5  
8 - 10 
6 - 8  
6 - 8  
5  - 6 
5 - 6  
3 - 5  
6 - 9  
9 - 10 

11 - 13 
5 - 6  
3 - 4  
4 - 5  
4 - 5  
5 - 6  

14. - 16 
28 - 30 
3 7  - 4 3  
43 - 56 
43 - 56 
43 - 56 
43 - 56 
38 - 43 
31 - 38 
38 - 44 
38 - 44 
44 - 5 7  
44 - 58 
39 - 44 
39 - 45 
45 - 58 
39 - 45 
32 - 39 

MORM 
SPT 
( N l )  



STRATIGRAPHICS 
JOB NO: 
JOE NAME: 
SWHDlHG NO: 

DEPTH CONE 
( F T )  (TSF) 

'96-110-230 
Zone A Charleston Naval Base, S.C. 
cp02S 

AVERAGED GENERATED 
HORM FRICTIOH PORE UATER SOIL 
CONE FRICTION RATIO PRESSURE CONDUCTIVITY SOIL TYPE 

(TSF) (TSF) (%) ( T S F )  ( u s / c ~ )  

Hed dense, Sand t o  s i  l t y  sand 
Hed dense, Sand t o  s i  l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Hed dense, Sand t o  s i l t y  sand 
Mcd dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Hed dense, Sand t o  s i l t y  sand 
Med dense, sand t o  s i t t y  sand 
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
Hed dense, S i l t y  sand t o  sandy s i l t  
Hed dense, S i l t y  sand t o  sandy s i l t  
Hed dense, Sand t o  s f  l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
Med dense, S i t  t y  sand t o  sandy s i l t  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
Loose, s i l t y  sand t o  sandy s i l t  
V s t i f f ,  Sandy c l a y  t o  s i l t y  c l a y  * 
V s t i f f ,  sandy c l a y  t o  s i l t y  c l a y  * 
V s t i f f ,  Sandy c l a y  t o  s i l t y  c l a y  * 
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i  l t  
Loose, S i l t y  sand t o  sandy s i t t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, Sand t o  s i  1 t y  sand 
V loose, Sand t o  s i l t y  sand 
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i  [ t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, Sand t o  s i l t y  sand 
Loose, S i l t y  sand t o  sandy s i l t  

DRAINED 
FRICTION RELATIVE 
ANGLE DENSITY HE 
(DEG) ( X I  

40-42 40-60 
40-42 40-60 
40-42 40-60 
40-42 40-60 
40-42 40-60 
40-42 40-60 
40-42 40-60 
40-42 40-60 
40-42 40-60 
40-42 40-60 
40-42 40-60 

15 
36-37 40-60 
36-37 40-60 
37-40 40-60 
36-37 40-60 
37-40 40-60 

20 
27-31 20-40 

I S  
IS 
15 

27-31 20-40 
36-37 20-40 
36-37 20-40 
36-37 20-40 
31-36 20-40 
36-37 20-40 
36-37 20-40 
37-40 20-40 
36-37 0-20  
36-37 20-40 
36-37 20-40 
36-37 20-40 
36-37 20-40 
36-37 20-40 
36-37 20-40 
36-37 20-40 
36-37 20-40 
36-37 20-40 

UNDRAlHED 
LARGE 

UNDRAIHED STRAIN 
SHEAR SHEAR 
STRENGTH STRENGTH SPT 
(KSF) (KSF) (N) 

PAGE 2 

WORN 
SPI  
(Nt) 



STRATIGRAPHICS 
-JOB NO: 
JOB NAME: 
SOUNDING NO: 

DEPTH COME 
( F T )  (TSF) 

NOTES: 

'96-110-230 
Zone A Char leston Maval Base, S.C. 
cp025 

AVERAGED GENERATED 
NORM FRICTIOH PORE WATER SOIL 
CONE FRICTION RATIO PRESSURE CONDUCTIVITY SOIL  TYPE 
(TSF) (TSF) (%I (TSF) (uS /C~)  

Loose, Sand t o  s i l t y  send 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
V s t i f f ,  Sandy s i t t  t o  sandy c l a y  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy s i t t  t o  sandy c l a y  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
Loose, S i l t y  sand r o  sandy s i l t  
Loose, S i  t t y  sand t o  sandy s i t t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  

* Ind i ca tes  l i g h t  l y overconsol i da ted  s o i  1 
** Ind i ca tes  heav i  l y overconsol i da ted  o r  cemented s o i  l 

DRAINED 
FRICTION RELATIVE 
ANGLE DENSITY 
(DEG) (X I  

Mixed s o i l s  con ta in ing  both  granu lar  and f i n e  gra ined p a r t i c l e s  (e.g. c layey sands) 
may undergo p a r t i a l  d ra ined  f a i l u r e  d u r i n g  CPT. Both undrained and d ra ined  
parameters can be est imated f o r  these s o i l s .  

UNDRAINED 
LARGE 

UHDRAIHED STRAIH 
SHEAR SHEAR 

Hc STRENGTH STRENGTH 
(KSF) (KSF) 

SPT 
(N) 

PAGE 3 

NORM 
SPT 
[ U f )  

St ruc tu re  r a t e  o f  load ing should be considered i n  choosing which s t reng th  parameters 
t o  use fo r  design. Drained and undra ined parameters must not  be combined as such 
cocrbination ~ i L 1  r e s u l t  i n  s i g n i f i c a n t  ove rp red i c t i on  o f  i n  s i t u  shear s t rength .  



STRAT IGRAPfllCS 
JOB NO: 
JOB NAME: 
SOUNDING NO: 

'96-110-230 
Zone A Char les ton Naval Base. S.C. UNDRAl NED 

LARGE 
UHDRAlNED STRAIN 
SHEAR SHEAR 
STRENGTH STRENGTH SPT 
(KSF) (KSF) (N) 

cp029 
AVERAGED GENERATED DRAINED 

FRICTION RELATIVE 
AUGLE DENSITY 
(DEG) (XI 

HORH FRICTION PORE HATER SOIL 
CONE FRICTIOH RATIO PRESSURE CONDUCTIVITY SOIL TYPE 

( T S F )  (TSF) (%I  ITSF) ( u s / c ~ )  

HORH 
SPT 
( N O  

DEPTH CONE 
L F T )  (TSF) 

1.0 76.4 
1.5 30.8 
2.0 18.7 
2.5 14-5 
3.0 15.5 
3.5 11.1 
4.0 6.5 
4.5 8.2 
5.0 28.6 
5.5 64.6 
6.0 99.3 
6.5 96.9 

Dense, Sand t o  s i l t y  sand 
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s f  l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
V loose, S i l t y  sand t o  sandy s i l t  
S t i f f ,  Sandy s i t t  t o  c layey s i l t  
V loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Med dense, Sand t o  s i l t y  sand 
Dense, Sand t o  s i l t y  sand 
Dense, S i l t y  sand t o  sandy s i l t  
Med dense, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l r  
Med dense, S i l t y  sand t o  sandy si  1 t 
Med dense, S i l t y  sand t o  sandy s i l r  
Med dense, S i l t y  sand t o  sandy s i l t  
Med dense, S i l t y  sand t o  sandy s i l t  
Hed dense, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l r  
Loose, S i l t y  send t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
V loose, S i l t y  sand t o  sandy s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t l f f ,  Sandy s l i t  t o  c layey s i l t  
Soft, Clayey s i t t  t o  s i l t y  c l a y  
S t i f f ,  Sandy s i i t  t o  c layey s i l t  
S t i f f ,  Sandy s i t t  t o  c layey s i l t  
S t i f f ,  Sandy s l l t  t o  cIayey s l l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
Firm, Clayey s i l t  t o  s i I t y  c l a y  
Sof t ,  Clayey s i l t  t o  s i l t y  c l a y  
Soft, Clayey s i l t  t o  s i l t y  c l a y  
Soft ,  Clayey s l l t  t o  s i l t y  c l a y  
Soft, S i l t y  c t a y  t o  c l a y  
Soft ,  Clayey s i l t  t o  s f  l t y  c l a y  
Soft ,  S e n s i t i v e  f i n e  gra ined s o i l  
V s o f t ,  S e n s i t i v e  f i n e  g ra ined  s o i l  



STRATIGRAPHICS 
JOE NO: 
JOB NAME: 
SOUNDING HO: 

DEPTH CONE 
(FT) (TSF) 

NOTES: 

'96-110-230 
Zone A Char leston Naval Base. S.C. 
cp029 

AVERAGED GENERATED 
NORM FRICTION PORE HATER SOIL 
CONE F R I C T I O N  RATIO PRESSURE CONDUCTIVITY SOIL TYPE 

(TSF) (TSF) ( 2 )  (TSF) ( u S / C ~ )  

V s o f t ,  C lay  
V s o f t ,  Sensitive f i n e  g ra ined  s o i l  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
Loose, s i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, Sand t o  s i l t y  sand 
Loose, S i l t y  sand t o  sandy s i l t  
Hed dense, Sand t o  s i l t y  sand 

* Ind i ca tes  l i g h t l y  overconso l ida ted s o i l  
** Ind i ca tes  h e a v i l y  overconso l ida ted o r  cemented s o i l  

DRAINED 
FRlCTlOU RELATIVE 
ANGLE DENSITY 
(DELI (XI 

Mixed s o i l s  con ta in ing  bo th  granu lar  and f i n e  g ra ined  p a r t i c l e s  (e.9. c layey sands) 
may undergo p a r t i a l  d ra ined  f a i l u r e  d u r l n g  CPT. Both undrained and d ra ined  
parameters can be es t imated f o r  these s o i l s .  

UNDRAINEO 
LARGE 

UNDRAlNED STRAIN 
SHEAR SHEAR 

Nc STRENGTH STRENGTH 
(KSF) (KSF) 

SPI 
( H I  

NORH 
SPT 
(mi1 

0 - 1  
0 - 1  
1 - 3  
3 - 4 
6 - 7 
6 - 7 
6 - 7  
7 - 10 

15 - 17 
7 - 10 

10 - 12 
7 - 10 
4 - 6  

17 - 20 

S t ruc tu re  r a t e  of l oad ing  should be considered in  choosing which s t reng th  parameters 
t o  use f o r  design. Dra ined and undrained parameters must no t  be combined as such 
combinat ion wi 11 r e s u l t  in  s i g n i f i c a n t  ove rp red i c t i on  of in s i  tu shear s t rength .  ,, 



STRATIGRAPHICS 
JOB UO: 
JOB NAME: 
SWUDIUG HO: 

DEPTH CONE 
( F T I  (TSF) 

'96-110-230 
Zone A Charleston Uaval Base, S.C. 
cp031 

AVERAGED GENERATED 
UORH FRICTION PORE WATER SOIL 
CONE F R I C T I O N  RATIO PRESSURE CONDUCTIVlTY SOIL TYPE 

(TSF) (TSF)  ( X I  (TSF) (uS/cm) 

V s t i f f ,  Sandy s i l t  t o  sandy clay 
Med dense, S i l t y  sand to sandy s i l t  
Med dense, S i l t y  sand to sandy sf l t 
S t i f f ,  Sandy s i l t  t o  clayey s i l t  
F i rm ,  Sandy.si l t  t o  clayey s i l t  
S t i f f ,  Clayey s i l t  t o  s i l t y  c lay 
Soft, Sandy s i l t  t o  clayey s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
S t i f f ,  Sandy s i l t  t o  clayey s i l t  
S t i f f ,  Clayey s i l t  t o  s i l t y  c lay 
s t i f f ,  Clayey s i l t  t o  s i l t y  c lay 
S t i f f ,  Clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  Sandy s i l t  t o  clayey s i l t  
S t i f f ,  Clayey s i l t  t o  s f l t y  c lay  
s t i f f ,  Sandy s i l t  t o  clayey s i L t  
S t i f f ,  Sandy s i l t  t o  clayey s i l t  
V Loose, S i l t y  sand t o  sandy s i l t  
V Loose, s i l t y  sand t o  sandy s i l t  
V loose, S i l t y  sand t o  sandy s i l t  
S t i f f ,  sandy siIt t o  clayey s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
S t i f f ,  Clayey s i l t  t o  s i l t y  c lay  
V loose, S i l t y  sand t o  sandy s i L t  
Loose, S i l t y  sand t o  sandy s i l t  
S t i f f ,  Clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  Clayey s i l t  t o  s i l t y  c lay 
S t i f f ,  Clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  Clayey s i l t  t o  s i l t y  c lay  
S t i f f ,  Clayey s i l t  t o  s i l t y  c lay 
S t i f f ,  Clayey s i l t  t o  s i l t y  c lay 
S t i f f ,  Clayey s i l t  t o  s iL ty  c lay 
S t i f f ,  Clayey s i l t  t o  s i l t y  c lay 
S t i f f ,  Clayey s i l t  t o  s i l t y  c lay 
S t i f f ,  Clayey s i l t  t o  s i l t y  clay 
S t i f f ,  Sandy s i l t  t o  clayey s i l t  
S t i f f ,  Clayey s i l t  t o  s i l t y  clay 
S t i f f ,  Sandy s i l t  t o  clayey s i l t  
S t i f f ,  Sandy s i l t  t o  clayey s i t t  
S t i f f ,  Clayey s i l t  to  s i l t y  c lay  
S t i f f ,  Clayey s i t t  t o  s i l t y  c lay  

DRAlHED 
FRICTION RELATIVE 
ANGLE DEHSITY 
(DEG) ( X I  

UHDRAf NED 
LARGE 

UHDRAIHED STRAIN 
SHEAR SHEAR 
STRENGTH STREHGTH 
(KSF) (KSF) 

SPT 
(U) 

19 - 20 
7 - 8  

12 - 14 
1 - 2  
1 - 2  
1 - 2  
1 - 2  
3 - 5  
2 - 3 
1 - 2  
1 - 2  
2 - 3 
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
3 - 4  
1 - 3  
1 - 3  
3 - 4 
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  

NORM 
SPT 
( n i )  

30 - 33 
10 17 - - 20 12 

1 - 3  
1 - 3  
1 - 3  
1 - 3  
4 - 6  
3 - 4  
1 - 3  



'96-110-230 
Zone A Charleston Naval Base. S.C. 

STRATIGRAPHICS 
JOB HO: 
JOB NAME: 
SOUNDING NO: 

DEPTH CONE 
(FT) (TSF) 

cp03 1 
AVERAGED GENERATED 

HORH F R I C T I O N  PORE UATER SOIL 
CONE F R l C T I O N  R A T I O  PRESSURE CONDUCTIVITY SOIL TYPE 

(TSf) (TSF) ( X )  ( T S F )  ( U S / C ~ I  

S t i f f ,  Clayey s i l t  to s i l t y  clay 
S t i f f ,  Clayey s i l t  to  s i l t y  clay 
S t i f f ,  Ctayey s i l t  to  s i l t y  clay 
S t i f f ,  Ctayey s i l t  to  s i l t y  clay 
S t i f f ,  Clayey s i l t  to  s i l t y  clay 
S t i f f ,  Ctayey s i l t  to  s i l t y  clay 
S t i f f ,  Ciayey s i l t  to  s i l t y  clay 
S t i f f ,  Sandy s i l t  to  clayey s i l t  
S t i f f ,  Sensitive f ine  grained s o i l  
loose, Sand to  s i l t y  sand 
Loose, Sand to  s i l t y  sand 
V loose, s i l t y  sand to  sandy s i l t  
S t i f f ,  Sandy s i l t  to  clayey s i I t  
Loose, S i l t y  sand to  sandy s i l t  
Loose, Sand to  s i l t y  sand 
Med dense, Sand to  s i l t y  sand 
Med dense, Sand t o  s f l t y  sand 
Loose, Sand to  s i l t y  sand 
Loose, Sand to  s i l t y  sand 
Loose, S i l t y  sand to  sandy s i l t  
S t i f f ,  Sandy s i l t  to clayey s i l t  
Loose, Sand to  s i l t y  sand 
Loose, Sand to  s i l t y  sand . 
Med dense, Sand to s i l t y  sand 
Hed dense, Sand to s i l t y  sand 
Med dense, S i l t y  sand to  sandy s i t t  
Med dense, S i l t y  sand to  sandy s i t t  
S t i f f ,  Ctayey s i l t  to  s i l t y  clay 
V loose, S i l t y  sand to  sandy s i l t  
Loose, S i l t y  sand to  sandy s i l t  
Loose, S i  l t y  sand to  sandy s i  l t 
V s t i f f ,  Sandy s i l t  to  clayey s i l t  
Loose, S i l t y  sand to  sandy s i l t  
Loose, Si  l t y  sand to sandy s i  1 t 
Loose, S i l t y  sand to  sandy s i t t  
Loose, S i l t y  sand to sandy s i l t  
Loose, ~ i t t y  sand to sandy s i l t  
Loose, S i l t y  sand to sandy s i l t  
Loose, S i l t y  sand to sandy s i l t  
Loose, S i l t y  sand to sandy s i l t  

DRAINED 
FRICTIDH RELATIVE 
ANGLE DENSITY 
(DEGI ( X I  

UNDRAl NED 
LARGE 

UWDRAINED STRAIN 
SHEAR SHEAR 
STRENGTH STRENGTH SPT 
( K S F )  ( K S F )  (HI 

NORM 
SPT 
(111) 



STRATIGRAPHICS 
-JOB No: 
JOB NAME: 
S W H D I H G  NO: 

DEPTH CONE 
(Fi) ( T S F )  

NOTES: 

'96-110-230 
Zone A Charleston Naval Base, S.C.  
cpO3 1 

AVERAGED GENERATED 
NORM F R t C T l O N  PORE WATER S O I L  
CONE F R l C T l O H  R A T I O  PRESSURE CONDUCTfVITY SOIL TYPE 

( T S F )  ( T S F )  ( X )  ( T S F I  (uS/cmI 

Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i  1 t y  sand t o  sandy s i  l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i  1 t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s f l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loase, S i l t y  sand t o  sandy s i l t  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
v s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy c l a y  t o  s i l t y  c l a y  
V s t i f f ,  Sandy c l a y  t o  s i l t y  c l a y  * 
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
V s t i f f ,  Sandy s i l t  t o  c layey s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, St 1 t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s f l t  
Loose, S i l t y  sand t o  sandy s f  l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S f  l t y  sand t o  sandy s i l t  
Loose, S i l t y  send t o  sandy s i l t  
Loose, S i l t y  sand t o  sendy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s f l t  
Med dense, S i l t y  sand t o  sandy s i I t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i L t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  

* Ind i ca tes  l i g h t l y  overconso l ida ted s o i l  
* *  Ind i ca tes  h e a v i l y  overconso l ida ted o r  cemented s o i l  

DRAINED 
F R I C T I O N  RELATIVE 
ANGLE DENSITY 
(DEGI  ( X I  

Mixed s o i l s  conta in ing bo th  granu lar  and f i n e  g ra ined  p a r t i c l e s  (e.g. c layey sands) 
may undergo p a r t i a l  d ra ined  f a i l u r e  du r i ng  CPT. Both undrained and dra ined 
parameters can be est imated f o r  these s o i l s .  

UNDRAIHED 
LARGE 

UNDRAlNED STRAIN 
SHEAR SHEAR 

Nc STRENGTH STRENGTH 
(KSF]  (KSF) 

SPT 
(N1 

11 - 13 
8 -  11 
8 - 11 
7 - 8  
7 - 8  
7 - 8  
7 - 8  
7 - 8  
7 - 8  
7 - 8  

11 - 13 
13 - 17 
11 - 14 
8  - 11 
8 - 11 
7 - 8  
7 - 8  
5 - 7  
5 - 7  
5 - 7  
5 - 7  
5 - 7  
5 - 7  
7 - 8  
7 - 8  
5 - 7 
5 - 7  
7 - 8  
7 - 8  
7 - 8  
7 - 8  
7 - 8  
7 - 8  
8 - 12 
8 - 12 
8 -  12 
7 - 8  
5 - 7  

PAGE 3 

NORM 
SPT 
( H I )  

s t r u c t u r e  r a t e  of l oad ing  shoutd be considered i n  choosing which s t reng th  parameters 
t o  use f o r  design. Drained and undrained paramerers must no t  be combined as such 
combinat ion w i l l  r e s u l t  i n  s i g n i f i c a n t  ove rp red i c t i on  o f  in s i t u  shear s t rength .  



PAGE 1 STRATlGRAPHlCS 
JOB NO: 
300 NAME: 
SWHDlNG HO: 

DEPTH CONE 
( F T )  ( T S F )  

'96-110-230 
Zone A Char les ton Naval Base, S.C. 
cp035 

AVERAGED GENERATED 
WORM FRICTION PORE UATER SOIL 
CONE FRICTION R A T I O  PRESSURE CONDUCTIVITY SOIL TYPE 

(TSF) ( T S F )  (X I  (TSF) ( u S / C ~ )  

V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
Dense, S i l t y  sand t o  sandy s i l t  
V s t i f f ,  Sandy s i L t  t o  sandy c l a y  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
V loose, S i l t y  sand t o  sandy s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
Firm, Clayey s i l t  t o  s i l t y  c l a y  
Soft ,  S e n s i t i v e  f i n e  gra ined s o i l  
Soft ,  S e n s i t i v e  f i n e  gra ined s o i l  
Soft ,  S e n s i t i v e  f i n e  gra ined s o i l  
so f t ,  s e n s i t i v e  f i n e  gra ined s o i l  
s t i f f ,  Sandy s i l t  t o  c layey s i l t  
V  loose, s e n s i t i v e  f i n e  gra ined s o i l  
S o f t ,  S e n s i t i v e  f i n e  gra ined s o i l  
Soft ,  Clayey s i l t  ro s i l t y  c l a y  
V Loose, S i t t y  sand t o  sandy s i l t  
Loose, S i l t y  sand to sandy s i l t  
V loose, S i l t y  sand to sandy s i l t  
S t l f f ,  Clayey s i l t  t o  s i l t y  c l a y  
S t i f f ,  S i l t y  c l a y  t o  c l a y  * 
Firm, S i l t y  c l a y  t o  c l a y  * 
S t i f f ,  S i l t y  c l a y  t o  c l a y  * 
S t i f f ,  S i l t y  c l a y  t o  c l a y  * 
S t i f f ,  S i l t y  c l a y  t o  c l a y  * 
S t i f f ,  S i l t y  c l a y  t o  c l a y  * 
s t i f f ,  S i l t y  c l a y  t o  c l a y  * 
S t i f f ,  S i l t y  c l a y  t o  c l a y  * 
S t i f f ,  S i l t y  c l a y  t o  c l a y  * 
S t i f f ,  Sandy c l a y  t o  s i l t y  c l a y  * 
S t i f f ,  S i l t y  c l a y  t o  c l a y  
S t i f f ,  S i l t y  c l a y  t o  c l a y  * 
S t i f f ,  S i l t y  c l a y  t o  c l a y  
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
S t i f f ,  CIayey s i l t  t o  s i l t y  c l a y  
s t i f f ,  Clayey s f  Lt t o  s i l t y  c l a y  
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  

DRAINED 
FRICTION RELATIVE 
ANGLE DENSITY 
(DEG) ( X I  

UNDRAlHEO 
LARGE 

UHORAIHEO STRAIN 
SHEAR SHEAR 

Nc STRENGTH STRENGTH 
(KSF) (KSF) 

SPT 
(HI 

NORM 
SPT 
( M I )  



STRAT I GRAPH1 CS 
JOB NO: 
300 NAME: 
SWNDIHG NO: 

DEPTH COHE 
( F T )  (fSF) 

'96-110-230 
Zone A Charleston Naval Base, S.C. 
cp035 

AVERAGED GENERATED 
NORM F R I C T I O H  PORE WATER SOIL 
CONE FRICTION R A T I O  PRESSURE COHDUCTlV lTY  S O I L  TYPE 

(TSF) (TSF) (XI  (TSF) (us/cml 

S t i f f ,  Sandy s i l t  to clayey s i l t  
S t i f f ,  Sandy s i l t  to clayey s i l t  
S t i f f ,  Clayey s i l t  to  s i l t y  ctay 
S t i f f ,  Clayey s i l t  to  s l I t y  clay 
S t i f f ,  Clayey s i l t  to  s i l t y  clay 
V s t i f f ,  Sandy s i l t  to  clayey s i l t  
S t i f f ,  Clayey s i l t  to  s i l t y  clay 
S t i f f ,  Sandy s i l t  to  clayey s i l t  
S t i f f ,  Sandy s i l t  to  clayey s i l t  
S t i f f ,  sandy s i l t  to  clayey s i l t  
S t i f f ,  Sandy s i l t  t o  clayey s i l t  
V loose, S i l t y  sand t o  sandy s i l t  
V s t i f f ,  Sandy s i l t  to  sandy clay 
Loose, S i l t y  sand to  sandy s i l t  
Loose, S i l t y  sand to sandy s i l t  
Med dense, S i l t y  sand to sandy s i l t  
V s t i f f ,  Sandy s i l t  to  sandy clay 
S t i f f ,  Sandy s i l t  to  clayey s i l t  
Loose, S i l t y  sand to  sandy s i l t  
V s t i f f ,  Sandy s i l t  to  sandy clay 
V s t i f f ,  Sandy s i l t  to  sandy clay 
Loose, S i l t y  sand to sandy s i l t  
Med dense, S i l t y  sand to  sandy s i l t  
Med dense, S i l t y  sand to  sandy s i l  t 
Loose, S i l t y  sand to  sandy s i l t  
Med dense, S i l t y  sand to  sandy s i l t  
Med dense, Sand to  s i l t y  sand 
fled dense, Si Lty sand to  sandy s i l t  
Loose, St 1 t y  sand to  sandy s i l t  
Med dense, S i t t y  sand to  sandy s i l t  
V s t i f f ,  Sandy s i l t  to  sandy clay 
V s t i f f ,  Sandy s i l t  to  sandy clay 
Loose, S i t t y  sand to sandy s i l t  
Med dense, S i l t y  sand to sandy s i l t  
Med dense, Sand to s i  1 t y  sand 
Med dense, S i l t y  sand to  sandy s i l t  
V s t i f f ,  Sandy s i l t  to  sandy clay 
Loose, S i l t y  sand to  sandy s i l t  
Loose, Sand to  s i l t y  sand 
Loose, S i  t t y  sand to sandy s i  l t 

DRAINED 
F R I C T I O N  RELATlVE 
ANGLE DENSITY 
(DEGI  (XI 

UNDRAI HED 
LARGE 

UNDRAIHEO STRAIN 
SHEAR SHEAR 
STRENGTH STRENGTH 
(KSF) (KSF) 

1.74 0.22 
1.37 0.55 
1.30 0.59 
1.52 0.56 
1.23 0.54 
2.03 0.53 
1.30 0.43 
1.33 0.16 

SPT 
(N) 

1 - 3  
1 - 3  
1 - 3  
3 - 4  
1 - 3  
4  - 6 
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
6 - 7  
3 - 4  
7 - 10 
7 - I0 
7 - t o  
1 - 3  
3 - 4  
7 - 10 

10 - 13 
7 - 10 

18 - 21 
13 - 16 
6 - 7  

24 - 32 
32 - 35 

7 - 11 
4 - 6  

18 - 21 
6 - 7  

11 - 13 
3 - 4  

11 - 13 
22 - 25 
13 - 16 
16 - 18 
7 - 8  
7 - 8  
7 - 8  
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NORM 
SPT 
(hi1 

1 - 3  
1 - 3  
1 - 3  
3 - 4  
1 - 3  
4 - 6  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
1 - 3  
6 - 7  
3 - 4 
7 - 10 
7 - 10 
7 - 10 
1 - 3  
3 - 4  
7 - 10 

10 - 12 
7 - 10 

37 - 20 
12 - 15 
6  - 7 

23 - 30 
30 - 33 

7 - 10 
4 - 6  

17 - 20 
6 - 7  

10 - 12 
3 - 4 .  

10 - 12 
20 - 23 
12 - 15 
15 - 17 
6 - 7 
6 - 7 
6 - 7 



PAGE 3 STRATIGRAPHICS 
JOB wo: 
JOB NAME: 
SWAO IHG NO: 

DEPTH CONE 
(FT) (TSF) 

NOTES: 

Zone A Charleston Naval Base, S.C. 
cp035 

AVERAGED GENERATED 
NORM FRICTION PORE WATER SOIL 
CONE FRICTIOH RATIO PRESSURE CONDUCTIVITY SOIL TYPE 

(TSF) (TSF) ( X )  (TSF) ( u S / C ~ )  

ORAlNED 
FRICTION RELATIVE 
ANGLE DENS1 TY 
(DEG] (%) 

605 Loose, S i l t y  sand t o  sandy s i l t  36-37 20-40 
709 Loose, S i  1 t y  sand t o  sandy s i  L t  31-36 20-40 
722 Loose, S i l t y  sand t o  sandy s i l t  36-37 20-40 
746 Loose, S i l t y  sand t o  sandy s i l t  27-31 20-40 
758 L o o s e , S i l t y s a n d t o s a n d y s i t t  27-31 20-40 
758 Med dense, S i l t y  sand t o  sandy s i l t  27-31 40-60 
768 V s t i f f ,  Sandy s i l t  t o  sandy clay 
759 V s t i f f , S a n d y s i t t t o s a n d y c l a y  

* Ind i ca tes  1 ighr  l y  overconsol l da ted  s o i  1 
** Ind i ca tes  heavi  l y  overconsoi i da ted  o r  cemented s o i  1 

Hixed s o i l s  con ta in ing  both granu lar  and f i n e  gra ined p a r t i c l e s  (e.g. c layey sands) 
may undergo partiat dra ined  f a i l u r e  du r i ng  CPT. Both undrained and d ra ined  
parameters can be es t imated f o r  these s o i l s .  

UHDRAf NED 
LARGE 

UNDRAIHED STRAlH 
SHEAR SHEAR 

Uc STREHGTH STREMGTH 
(KSF) (KSF) 

SPT 
(H I  

WORM 
SPT 
(HI) 

St ruc tu re  r a t e  o f  load ing should be considered in  choosing which s t reng th  parameters 
t o  use f o r  design. Drained and undrained parameters must n o t  be combined as such 
combination w i i t  r e s u l t  in s i g n i f i c a n t  overpred i -c t ion  o f  in s i t u  shear s t rength .  



S T R A T I  GRAPHICS 
JOE NO: 
JOB NAME: 
SOUNDING NO: 

'96-110-230 
Zone A Char leston Naval  Base, S.C. 
cp037 

AVERAGED GENERATED 
NORM FRICTJOH PORE WATER SOIL 
COME F R I C T I O N  RATIO PRESSURE COHDUCTIVITY SOIL TYPE 

( T S F )  (TSF) ( X I  ( T S F )  (uS/cm) 

PAGE 1 

UHDRAI NED 
LARGE 

UNDRAINED STRAIN 
SHEAR SHEAR 
STRENGTH STREHGTH SPT 
(KSF) (KSF) ( H I  

DRAINED 
FRICTION RELATIVE 
ANGLE DENSITY 
(DEG) (XI 

42-46 80-100 
40-42 40-60 
40-42 40-60 
40-42 40-60 
40-42 40-60 
40-42 40-60 
37-40 40-60 
37-40 40-60 
37-40 40-60 
27:31 40-60 

27-31 40-60 
37-40 40-60 

NORH 
SPT 
(k t1  

DEPTH COHE 
( F T )  (TSf) 

V dense, Sa grave l  t o  s i  g r  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
fled dense, Sand t o  s i  l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Hed dense, Sand t o  s i  l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
Med dense, S i l t y  sand t o  sandy s i l t  
fled dense, S i l t y  sand t o  sandy s i l t  
V s t i f f ,  Sandy s i L t  t o  sandy c l a y  
Med dense, S i l t y  sand t o  sandy s i  l t  
Med dense, S i l t y  sand t o  sandy s i  l t 
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
Med dense, S i t  t y  sand t o  sandy s i l t  
Loose, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i  l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
fled dense, Sand t o  s i l t y  sand 
Loose, S i l t y  sand t o  sandy s i l t  
S t i f f ,  Clayey s i l t  t o  s i l t y  c l a y  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
Firm, Sandy s i l t  t o  c layey sf l t  
S t i f f ,  Sens i t i ve  f i n e  gra ined s o f l  
, S e n s i t i v e  f i n e  gra ined s o i l  

V loose, S i l t y  sand t o  sandy s i l t  
V (oose, S i  l t y  sand t o  sandy s i  l t 
F i r m ,  Sandy s i l t  t o  c layey s i l t  
V loose, S i t t y  sand t o  sandy s i l t  
Loose, Sand t o  s i l t y  sand 
Med dense, sand t o  s i l t y  sand 
Med dense, Sand t o  s i l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
S t i f f ,  Sandy s i l t  t o  c layey s i l t  
Loose, S i l t y  sand t o  sandy s i  l t  



STRATIGRAPHICS 
do3 NO: 
JOB NAME: 
SWUDIHG NO: 

DEPTH CONE 
( F T I  (TSF) 

'96-110-230 
Zone A Charleston Maval Base, S.C. 
cp037 

AVERAGED GENERATED 
NORM F R I C T I O N  PORE WATER SOIL 
COME FRICTION RATIO PRESSURE CONDUCT1 

(TSF) (TSF) ( X I  (TSF) (uS/cm) 
Vl T Y  SOIL TYPE 

V loose, S i l t y  sand t o  sandy s f l t  
Med dense, Sand t o  s i  l t y  sand 
Med dense, S i l t y  sand t o  sandy s i l t  
Loose, Sand t o  s i  l t y  send 
loose, S i l t y  sand t o  sandy s i l t  
loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, s i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
Loose, S i l t y  sand t o  sandy s i l t  
V s t i f f ,  Sandy s i l t  t o  ctayey s i l t  
V s t i f f ,  Sandy c lay  t o  s i l t y  c iay  * 
V s t i f f ,  Sandy c lay  t o  s i l t y  c lay  * 
V s t i f f ,  Sandy c lay  t o  s i l t y  c lay  * 
V s t i f f ,  Sandy s i l t  t o  sandy c lay  
Med dense, S i l t y  sand t o  sandy s i l t  
Med dense, S i l t y  sand t o  sandy s i t t  
Med dense, S i l t y  sand t o  sandy s i l t  
V s t i f f ,  Sandy s i l t  t o  clayey s i l t  
V s t i f f ,  Sandy s i l t  t o  sandy c lay 
V s t i f f ,  Sandy s i l t  t o  sandy c lay 
V s t i f f ,  Sandy s i l t  t o  sandy c lay 
V s t i f f ,  Sandy s i l t  t o  sandy c lay 
V s t i f f ,  Sandy s i l t  t o  sandy cIay 
V s t i f f ,  Sandy c lay  t o  s i l t y  c tay * 
V s t i f f ,  Sandy s i l t  t o  sandy ctay 
V s t i f f ,  Sandy s i l t  t o  sandy c lay  
V s t i f f ,  Sandy s i l t  t o  sandy c lay  
V s t i f f ,  Sandy sf l t  t o  sandy c lay  
V s t i f f ,  Sandy s f  l t  t o  sandy c lay  
V s t i f f ,  Sandy s f  l t  t o  sandy c lay 
V s t i f f ,  Sandy c lay  t o  s i l t y  c lay  * 
V s t i f f ,  Sandy c lay  t o  s i l t y  c lay * 
V s t i f f ,  Sandy c lay  t o  s i l t y  c lay * 
V s t i f f ,  Sandy c lay  t o  s i l t y  c lay  * 
V s t i f f ,  Sandy s i l t  t o  sandy c lay  
V s t i f f ,  Sandy s i l t  t o  sandy c lay  
Med dense, S i  1 t y  sand t o  sandy s i l t  
Med dense, S f l t y  sand t o  sandy s i l t  

DRAINED 
FRICTION RELATIVE 
ANGLE DENSITY 
( O E G )  (7.1 

UHDRAlNED 
LARGE 

UNDRAlNED STRAIN 
SHEAR SHEAR 
STRENGTH STRENGTH 
[KSF)  (KSF)  
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umn 
SPT 
(Nf) 

1 - 3  
23 - 30 
15 - 17 
6 - 7  
4 - 6 
4 - 6 
4 - 6  
4 - 6  
4 - 6  
4 - 6  
6 - 7  
4 - 6  
6 - 7  
6 - 7  
6 - 7  
6 - 7  
6 - 7  

12 - 15  
7  - 10 
4 - 6  
6 - 7  
6 - 7  
7 7 l o  
6 - 7  
6 - 7  
6 - 7  
7 - 10 
7 - 10 
7 -  10 

10 - 12 
6 - 7  
6 - 7  
6 - 7  
6 - 7  
6 - 7  
7 -  10 
7 - 10 
7 - 10 
? - 10 
7  - 10 



STRATIGRAPHICS 
JOB NO: 
JOB HAME: 
SINNO I HG NO: 

DEPTH CONE 
( F T )  ( T S F )  

' 96 -110-230  
Zone A Charteston Naval Base, S.C. 
cp037 

AVERAGED GENERATED 
NORM F R l C T l O H  PORE WATER SOIL 
CDHE F R I C T I O N  R A T I O  PRESSURE CONOUCTIV ITY SOIL TYPE 

( T S F )  ( T S F )  (%I (TSF)  (uS/cmI 

DRA l NED 
F R I C T I O N  R E L A T I V E  
ANGLE D E N S l  TY 
(DEG) (%I 

Med dense, S i l t y  sand t o  sandy s i l t  27-31 40-60 
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  
Med dense, S i l t y  sand t o  sandy s i l t  27-31 40-60 
Med dense, S i l t y  sand t o  sandy s i l t  27-31 40-60 
Loose, S i l t y  sand t o  sandy s i t t  27-31 20-40 
Loose, S i l t y  sand t o  sandy s i l t  27-31 20-40 
V s t i f f ,  Sandy s i l t  t o  sandy c l a y  

* Ind i ca tes  l i g h t l y  overconso l ida ted s o i l  
** Ind i ca tes  h e a v i l y  overconso l ida ted o r  cemented s o i l  

Mixed s o i l s  con ta in ing  both  granu lar  and f i n e  gra ined p a r t i c l e s  (e.g. c layey sands) 
may undergo p a r t i a l  d ra ined f a i l u r e  d u r i n g  CPT.  l o t h  undrafned and d ra ined  
parameters can be est imated f o r  these s o i l s .  

S t ruc tu re  r a t e  o f  load ing should be cons idered in choosing which s t reng th  parameters 
t o  use f o r  design. Drained and undrafned parameters must n o t  be combined as such 
c m b f n a t i o n  w i l l  r e s u l t  i n  s i g n i f i c a n t  ove rp red i c t i on  of  i n  s i t u  shear s t rength .  

UNDRA I NED 
LARGE 

UNDRAINED S T R A I H  
SHEAR SHEAR 

Nc STRENGTH STRENGTH SPT 
(KSF) (KSFI ( M I  
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NORM 
SPT 
(Nf) 


